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Abstract 

Mourning  dove  (Zenaidura  macroura)  population  indices,  as  determined  from  the  nationwide 
Call-Count  Survey,  increased  from  1974  to  1975  by  10%  in  the  Eastern  Management  Unit,  re- 
mained unchanged  in  the  Central  Management  Unit,  and  decreased  by  3%  in  the  Western  Manage- 
ment Unit.  The  change  in  the  Eastern  Unit  was  statistically  significant  (P  <  0.01).  The  1975  in- 
dices were  below  the  10-year  means  (1965-74)  by  4%  in  the  Eastern  and  Central  Units,  but  the  in- 
dex was  18%  above  the  long-term  mean  in  the  Western  Unit.  Regression  analyses  of  the  call-count 
data  for  1965-75  indicate  a  downward  trend  in  dove  breeding  populations  in  all  management  units; 
mean  rates  of  annual  decline  were  2%  in  the  Eastern  and  Central  Units,  and  less  than  1%  in  the 
Western  Unit.  The  trend  for  the  Eastern  Unit  was  statistically  significant  (P  <  0.01).  From  1971 
to  1975,  Western  Unit  population  indices  increased  by  60%  (P  <  0.01). 

Changes  in  population  indices  are  described  by  State  and  physiographic  region.  The  1975  indices 
were  generally  higher  than  those  in  1974  for  the  eastern  States,  portions  of  the  Southwest,  the  Co- 
lumbia Plateau,  and  in  western  California.  Lower  population  indices  occurred  principally  in  por- 
tions of  the  Basin  and  Range  Province,  southern  Great  Plains,  and  the  coastal  plain  of  Texas. 
Regression  analyses  of  11  years' data  (1965-75)  showed  statistically  significant  (P  >  0.05)  upward 
population  trends  in  eight  States  totaling  16%  of  the  Nation's  land  area.  Trends  were  significantly 
downward  in  13  States  representing  28%  of  the  U.S.  land  area. 


A  major  part  of  mourning  dove  (Zenaidura  macrou- 
ra) management  in  the  United  States  involves  regulat- 
ing hunting  to  achieve  proper  harvest.  The  mourning 
dove  Call-Count  Survey,  conducted  annually  since  1953 
by  Federal,  State,  and  independent  observers,  provides 
population  data  that  wildlife  administrators  use  to  set 
annual  hunting  regulations.  This  report  describes  the 
methods  employed  to  obtain  and  analyze  these  data  and 
presents  the  status  of  the  breeding  population  of 
mourning  doves  in  1975. 

Two  versions  of  the  Mourning  Dove  Status  Report, 
one  preliminary  and  one  final,  are  prepared  annually. 
In  1975,  the  preliminary  report  was  mailed  to  members 
of  the  Dove  Regulations  Committee  1  week  before  the 
June  regulations  meeting  in  Washington,  D.  C.  This 
timely  distribution  was  possible  because  cooperators 
sent  their  data  directly  to  the  Office  of  Migratory  Bird 
Management  at  Laurel,  Maryland,  immediately  after 
completing  their  surveys.  This  report  is  the  final  ver- 
sion and  contains  additional  analyses  of  survey  data. 

Basic  procedures  for  collecting  and  analyzing  data  in 
this  report  were  similar  to  those  used  in  1974  (Ruos 
1977). 


Procedures 

The  Call-Count  Survey 

Field  studies  have  demonstrated  the  feasibility  of  the 
Call-Count  Survey  as  a  method  for  detecting  annual 
changes  in  mourning  dove  breeding  populations  (Foote 
and  Peters  1952).  Currently,  there  are  more  than  1,000 
randomly  located  routes  throughout  the  United  States. 
Each  call-count  route  has  twenty  3-min  listening  sta- 
tions spaced  at  1.6-km  intervals:  the  routes  are  usually 
on  lightly  traveled  secondary  roads. 

Each  route  is  surveyed  between  20  May  and  10  June. 
Beginning  in  1972,  cooperators  were  instructed  to 
survey  their  routes  between  20  and  31  May.  An  exten- 
sion to  10  June  was  provided  to  cooperators  unable  to 
complete  their  assignments  during  the  desired  period. 
Intensive  studies  in  the  eastern  United  States  (Foote 
and  Peters  1952)  indicated  that  dove  calling  is 
relatively  stable  during  the  survey  period.  Call-count 
surveys  are  not  conducted  when  wind  velocities  exceed 
19.3  km/h  or  when  it  is  raining. 

The  total  number  of  doves  heard  calling  during  the 


twenty  3-min  listening  periods  for  each  route  is  used  for 
determining  the  population  index.  The  number  of  calls 
per  dove  and  the  number  of  doves  seen  are  currently 
not  used  in  the  index  calculations,  although  they  are 
recorded  on  the  routes.  These  supplemental  data  are 
being  analyzed. 

Routes  on  which  doves  were  not  heard  or  seen  for  two 
successive  years  are  identified  as  "automatic  zero 
routes"  and  are  included  as  zeros  in  the  survey 
analysis.  Once  designated,  these  routes  are  no  longer 
run  annually;  however,  they  are  subject  to  periodic 
reexamination. 

Population  indices  derived  from  the  Call-Count 
Survey  are  believed  to  be  biologically  and  statistically 
valid  for  detecting  major  year-to-year  changes  in  breed- 
ing population  levels  for  management  units  and  for 
determining  long-term  population  trends  for  States  and 
management  units.  However,  additional  field  research 
is  needed  to  more  accurately  relate  changes  in  the 
survey  index  to  changes  in  the  population  of  mated 
doves.  Specific  relationships  between  calling  doves  and 
breeding  pairs  have  been  difficult  to  establish  (Stone 
1966). 

Quality  Checks  of  Field  Data 
As  in  previous  years,  all  1975  survey  reports  were  ex- 


amined' for  accuracy,  completeness,  and  data  com- 
parability between  routes  run  in  both  the  current  and 
preceding  years.  In  this  report,  indices  for  years  since 
1967  have  been  derived  from  data  meeting  the 
standardized  criteria  for  quality  first  used  in  1972 
(Ruos  1974). 

Randomization  of  Call-Count  Routes 

The  original  call-count  survey  routes,  established 
between  1951  and  1956,  were  frequently  selected  in 
areas  of  high  dove  density.  These  were  gradually 
replaced  by  more  than  900  randomly  selected  routes 
between  1957  and  1970  in  the  48  contiguous  States. 

Breeding  Density  Index 

The  Breeding  Density  Index  (BDI)  is  the  mean  num- 
ber of  doves  heard  calling  per  route.  Before  1966,  State 
indices  were  represented  by  unadjusted  values. 
Management  unit  (Fig.  1)  indices,  however,  were  ad- 
justed by  the  proportional  area  of  dove  habitat  that 
each  State  represented  within  a  management  unit. 
Beginning  in  1966,  State  BDI's  were  determined  from 
indices  within  each  physiographic  region  (Fig.  2) 
weighted  by  the  proportional  land  area  that  the  region 
represented  within  a  State.  Management  unit  indices 
were   then   obtained   from   State   BDI's   adjusted   for 
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Fig.  1.  Mourning  dove  management  units. 


differences  in  land  area  that  each  State  represented 
within  the  unit.  Current  weighting  values  for  States 
and  physiographic  regions  within  management  units 
appear  in  Tables  3  and  4. 

Determination  of  Population  Changes 

Year-to-year  changes  in  breeding  population  levels 
were  determined  from  comparable  data  (Table  1). 
Routes  run  under  acceptable  conditions  by  the  same  ob- 
server in  successive  years  were  deemed  comparable, 
and  data  from  different  observers  were  accepted  when 
changes  in  number  of  doves  heard  did  not  exceed  pre- 
determined, expected  values  between  years  (Ruos 
1972).  Since  the  composition  of  these  comparable 
routes  changes  with  each  2-year  comparison,  long-term 
data  are  adjusted  to  a  Base-Year  Index  (BYI);  the  pro- 
portional change  which  occurs  between  successive  2- 
year  comparisons  is  applied  to  the  State's  BYI.  Each 
State's  BDI  is  adjusted  to  the  BYI  for  each  year,  then  is 
weighted  by  its  land  area  to  provide  management  unit 
indices. 

New  Base  Year  Indices  Established 

Inasmuch  as  management  unit  indices  are  derived 
from  State  values,  it  is  important  that  each  State's  BYI 
accurately  reflects  that  State's  relative  dove  density 
within  a  management  unit.  Representative  BYI's  are 
best  derived  from  randomly  located  routes.  Previous 
efforts  were  directed  toward  the  gradual  reselection  of 
BYI's  to  coincide  with  the  year  that  each  State  first 
established  random  routes  (Anon.  1959:  Tomlinson 
1965:  Ruos  and  Tomlinson  1968).  By  1967,  44  States 
had  run  randomized  routes  for  2  or  more  years.  To  pro- 
vide a  more  uniform  basis  for  comparison,  1967  was 
selected  as  the  BYI  for  these  States  representing  the 
mean  BDI  derived  from  comparable  routes  run  in  both 
1966  and  1967  (Ruos  and  MacDonald  1968).  The  four 
excepted  States  were  not  randomized  until  1970.  These 
States  were  assigned  a  1971  BYI  and  represented  the 
mean  of  comparable  data  from  the  1970  and  1971  sur- 
veys (Ruos  1972). 

A  new  BYI  is  provided  here  in  an  effort  to  obtain  a 
more  representative  index  than  has  been  possible  in  the 
past.  For  each  State,  1971  was  selected  as  the  BYI 
representing  the  mean  BDI  for  the  6-year  period,  1968 
to  1973.  Base  Year  data  from  comparable  routes  ac- 
cepted in  each  of  the  2-year  comparisons  were  used, 
thus  the  new  BYI  includes  the  mean  of  12  data  points. 
For  example,  the  1968  BDI  used  in  the  analysis  of  the 
1967-68  data,  as  well  as  the  1968  BDI  used  in  the 
analysis  of  the  1968-69  data,  were  included  in  the 
calculation  of  the  BYI. 

The  1971  BYI  is  derived  entirely  from  data  collected 


on  randomly  located  call -count  survey  routes  and  is 
subjected  to  standardized  quality  controls.  Four  States 
did  not  have  random  route  data  for  all  6  years.  The  BYI 
was  based  on  5  years  of  data  derived  from  random 
routes  in  Rhode  Island  and  Vermont,  and  4  years  of 
data  in  Maine  and  New  Hampshire. 

The  selection  of  the  new  BYI  reduces  the  influence  of 
a  possible  atypical  year  and  should  provide  more  relia- 
ble population  indices  used  in  the  calculation  of  both 
short-  and  long-term  trends.  A  comparison  of  data  ad- 
justed to  the  former  and  new  BYI's  between  1974  and 
1975  in  the  Eastern  Management  Unit  indicates  a 
10.2%  increase  with  the  former  method  compared  with 
a  9.5%  increase  under  the  new  system.  In  the  Central 
Unit,  a  0.9%  decrease  was  indicated  under  the  previous 
method  compared  with  a  0.2%  increase  with  the  new 
one.  The  Western  Unit  showed  a  6.2%  decrease  from 
1974  to  1975  under  the  former  Base  Year  compared 
with  a  3.1%.  decrease  with  the  new. 

Regression  analyses  of  long-term  (1965  to  1975)  data 
adjusted  to  the  former  and  current  BYI's  also  revealed 
similar  values.  By  management  unit,  the  mean  annual 
changes  for  both  the  previous  and  new  methods  were: 
Eastern  -  1.2  vs.  -  1.9%:  Central  -  0.9  vs.  -  1.6%:  and 
Western  0.0  vs.  -  0.1%.  The  statistical  significance  of 
these  trends  at  either  the  1%  or  5%  level  did  not  change 
for  each  method. 

Although  these  comparisons  show  similarity  in 
population  trends,  the  1965-74  10-year  means  for  all 
management  units  are  higher  by  4%  in  the  Eastern 
Unit,  13%  in  the  Central  Unit,  and  15%  in  the  Western 
Unit,  when  the  new  procedure  is  used. 

Determination  of  Changes  in  Factors 
Associated  With  the  Survey 

Factors  associated  with  the  survey  which  were 
recorded  included  the  survey  date,  temperature  at  the 
start  of  the  survey,  and  disturbance.  Analysis  of  these 
factors  was  similar  to  methods  described  for  determin- 
ing year-to-year  changes  in  the  BDI  (Ruos  1972). 

Statistical  Evaluation  of  Data 

The  Call -Count  Survey  was  designed  to  detect  major 
year-to-year  changes  in  the  breeding  population  index 
for  each  management  unit  (Foote  1959).  In  recent 
years,  analysis  of  data  revealed  that  observed 
differences  of  about  8,  9  and  13%  between  years  within 
the  Eastern,  Central,  and  Western  Management  Units, 
respectively,  would  be  statistically  significant  at  the  5% 
level.  Although  the  survey  was  not  designed  to  detect  a 
change  between  years  in  the  BDI's  of  States  or 
physiographic  regions,  data  from  these  areas  were  also 
subjected  to  statistical  analysis. 
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Fig.  2.  Physiographic  regions  used  in  analysis  of  mourning  dove  population  data,  Revised  1970.  See  page  5  for  strata  codes. 


Long-term  BDFs,  adjusted  to  a  Base  Year  for  all 
physiographic  regions,  States,  and  management  units, 
were  examined  to  determine  whether  significant  trends 
were  present.  Trends  were  determined  by  linear  regres- 
sion analysis. 

Determination  of  Population  Distribution 

The  geographic  distribution  of  dove  densities  has 
been  determined  from  a  study  of  BDI  values  adjusted  to 
a  Base  Year  for  each  physiographic  region  and  State. 
For  graphic  presentation,  the  1976  data  have  been 
assigned  to  one  of  five  density  classes  (Figs.  3,4). 
Changes  in  the  adjusted  BDI's  greater  than  10%  be- 
tween 1975  and  1976  within  physiographic  region  and 
State  also  were  determined  (Figs.  5,6). 

Findings 


This  report  is  highlighted  by  the  extensive  increase 
in  population  indices  which  occurred  east  of  the  Great 
Plains  from  1974  to  1975.  Population  indices  increased 
from  1974  to  1975  by  10%  in  the  Eastern  Management 


Unit,  remained  unchanged  in  the  Central  Management 
Unit,  and  decreased  by  3%  in  the  Western  Management 
Unit.  All  management  unit  indices  for  the  11 -year 
period  1965-75  are  represented  by  downward  trends. 
Since  1971,  however,  the  trend  in  the  Western  Unit  has 
been  upward.  The  1975  Eastern  and  Central  Unit  in- 
dices are  below  their  preceding  10-year  means.  The 
Western  Unit  index  for  1975  is  substantially  above  this 
long-term  mean. 

Status  of  the  United  States  Dove  Population 

In  1974,  dove  hunting  was  permitted  in  31  of  the  48 
contiguous  States,  which  represent  73%  of  the  land  area 
and  74%  of  the  1975  breeding  population.  In  1975,  the 
mean  breeding  population  index  was  21.6  doves  per 
route  in  the  United  States:  in  hunting  States  it  was  22.0 
and  in  non-hunting  States  it  was  20.3  doves  (Table  1). 

1975  Population  Distribution 

The  areas  of  highest  dove  density  were  in  South 
Dakota,  Nebraska,  Kansas,  and  Oklahoma  (Fig.  3), 
especially  in  portions  of  the  southern  Great  Plains  and 
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TABLE    1. — CHANGES    IN    BURNING    DOVE    BREEDING    DENSITY    INDICES   ON 
20-STOP    CALL    COUNT    SURVEY    ROUTES,    1974-75. 


EASTERN    MANAGEMENT    UNIT 


STATES 


MEAN    NUMBER    OF    DOVES    HEARD    PER    ROUTE   £/ 
ADJlliI£Q_ljIIbiii_I££E  i£JUS.I£D_IQ_£M£zl£^B  PERCENT 
■  RQU.IES 1214. 1225. 1214. 1215. LtiAM<iZ-ZL- 


HUNTING    STATES 

ALA.  28  20.8  25.4  21.2 

DEL.  1  14.0  19.0  26.4 

FLA.  22  10.9  13.0  10.6 

GA.  21  29.2  32.4  20.4 

ILL.  8  24.3  27.8  24.4 

KY.  17  23.5  21.2  24.3 

LA.  15  6.3  6.4  6.1 

MD.  11  16.4  11.7  23.5 

MISS.  21  24.9  28.9  25.2 

N.C.  18  15.9  14.1  18.4 

PA.  15  7.5  6.4  8.1 

R.I.  2  12.0  13.0  9.2 

S.C.  18  22.8  21.5  27.6 

TENN.  20  23.3  24.4  18.4 

VA.  9  23.9  26.1  23.3 

M*_YA* 2 1*4. 2*6 4*5. 


25.9 
35.8 
12.6 
22.7 
27.9 
21.9 

6.1 
16.8 
29.2 
16.3 

7.0 
10.0 
26.1 
19.3 
25.4 
._2*5_ 


22.4** 

35.7 

18.9 

11.0 

14.3 

-9.8 

0.8 

-28.7** 

16.1 

-11.5 

-14.1 

8.3 

-5.5 

4.7 

9.1 

:23*2 


£UBIQIAL__2.25_. 


1Z+2 13*2 &*q* 


NONHUNTING    STATES 


CONN. 

IND. 

MASS. 

MAINE 

MICH. 

N.H. 

N.J. 

N.Y. 

OHIO 

VT. 

Mi££*_. 


2 
13 

3 

5 
18 

3 

2 
14 
11 

3 
2Z-. 


SiiaiDIAL S6_. 


9.0 
31.9 

5.0 

0.0 

8.6 

4.4 
12.0 
14.4 
22.7 

1.3 
__12*Q. 


15.5 

32.0 

9.8 

0.0 

10.4 

3.7 

7.5 

17.8 

30.6 

1.4 

.13*6. 


16.5 

24.3 
5.0 
0.0 
6.9 
2.7 

16.9 
8.6 

25.4 
0.1 
10*4. 

11*6. 


IDIAL_. 


.221_. 


28.4 

72.2 

24.3 

0.1 

9.9 

97.5 

0.0 

0.0 

8.3 

20.8 

2.3 

-16.7 

10.6 

-37.5* 

10.6 

23.2 

34.3 

35.0*** 

0.1 

11. 1 

11*8. 

12*2 

12*3 

12*1*  **. 

11*4. 

2*5***. 

TABLE  I. — CHANGES  IN  MCURNING  OGVE  BREEDING  DENSITY  INOTCES  ON 
20- STOP  CALL  COUNT  SURVEY  ROUTES,  1 974- 75— CONTINUED. 


CENTRAL  MANAGEMENT  UNIT 


-SIAI.ES R0UT1 


MEAN    NUMBER    OF    DOVES    HEARD    PER    ROUTE    £/ 
ADJUSI£D_Mimi a .  Y£i£  ^JjJUSI£D_ni_£Ai£rX£M   PERCENT 

Ut 13J5—   .CHANGE    3/. 


HUNTING    STATES 


ARK. 

13 

23.8 

22.5 

25.1 

23.7                 -5.4 

COLO. 

15 

13.2 

12.0 

20.8 

19.0                 -8.9 

KANS. 

21 

45.5 

46.5 

45.0 

46.0                    2.2 

MO. 

15 

25.2 

28.2 

29.2 

32.7                 12.0 

N.    MEX. 

17 

7.2 

10.9 

8.9 

13.5                 51.9 

OKLA. 

9 

43.3 

43.5 

79.5 

79.9                     0.5 

TEX. 

98 

24.5 

20.4 

21.2 

17.7              -16.5** 

kXQm. 

13___ 

13*6 

2Q+1-. 

9_*2 

10*5 5*2 

SUJ3IQIA1 

ZS)1 

26*1} 

25+1-             rl*l_  . 

NCNHUNTING 

STATES 

IOWA 

15 

21.6 

22.8 

21.9 

23.2                   5.8 

MINN. 

11 

18.4 

21.5 

16.0 

18.8                 17.3 

MCNT. 

8 

6.0 

7.7 

4.7 

6.0                 28.1 

N.     CAK. 

19 

27.8 

24.4 

32.9 

28.9              -12.2 

MEBR. 

22 

37.6 

36.3 

43.8 

42.2                 -3.7 

s*_da&*_ 

L5__ 

41*1 

±3*1- 

41*Q 

42*2 5*5.__. 

SilfilQIAL SSL 


22*2 24*2_. 


-2*1_. 


IfllAl 


291. 


25*1 25*1 0*2. 


TABLE    I. — CHANGES    IN    MCURNING    DOVE    BREEDING    DENSITY    INDICES   ON 
20-STOP    CALL    COUNT    SURVEY    ROUTES,    1974-75 — CONTINUED. 


WESTERN    MANAGEMENT    UNIT 


STATES     ROUTES 


MEAN    NUMBER    OF    DOVES    HEARD    PER    ROUTE    A/ 
ADJ.U  SIEQ-Bimm- Y.  £  AS   A£JU3.IED_IQ.  BflSSrYEAB   PERCENT 
1214 1215 1214 1975 CHANGE   B7 


HUNTING  STATES 

ARIZ.       39       19.8      21.6        48.7  53.2        9.2 

CALIF.      53       19.2      15.1        16.3  12.8  -21.3 

ICAHO       16       11.2       8.2        14.6  10.7  -26.6** 

NEV.         18        4.0       4.2        21.2  22.0        3.6 

OREG.        14        3.3       3.1         11.5  11. 1  -3.1 

UTAH        13       19.3      13.6        12.2  8.6  -29.7 

HASH, 12 6^4 fi*Q 12*1 15*1 24*5 

IQIAI 110. 20*5 12*2 r.3*l 


UNITED    STATES    SUMMARY 


MEAN    NUMBER    OF    DOVES    HEARD    PER    RCUTE    A/ 
AD.JLjSj:£B_.MlItilN_*EA£   Ai2JiJSIEl}_IQ_£AS.£rl£A£   PERCENT 
STAILS..£QliIES 1224 1215 1214 12J5 (^JAMi£_fiZ. 


HUNT 
NCNHUNT 


606 
186 


22.0 
19.1 


22.0 
20.3 


0.2 
6.2* 


IQIA! 121 21*2 21*6. 1*J 


A./    INDICES    OBTAINED    FROM    COMPARABLE,     RANDOMIZED    ROUTE    DATA    ADJUSTED 
FOR    VARIATION    IN    THE    LAND    AREA    OF    EACH   PHYSIOGRAPHIC    REGION    AREA 
PRESENTED    WITHIN    YEAR.       STATE    DATA    ADJUSTED    TC    A    BASE-YEAR    ARE 
SHOWN    HERE    AND    IN    TABLE    3.       UNIT    AND    SUBUNIT    PEANS    ARE    DERIVED 
FROM    STATE    DATA    ADJUSTED    TO    A    BASE-YEAR    AND    WEIGHTED    BY    TOTAL 
STATE   LAND    AREA    VALUES. 


B_/    CALCULATIONS    PERFORMEO    USING    THREE    SIGNIFICANT    POSITIONS.    THE 

NUMBER    OF    ASTERISKS    REPRESENT    THE    STATISTICAL    SIGNIFICANCE    LEVEL 
*     10    PERCENT;     **      5    PERCENT;    ***       1    PERCENT.       SIGNIFICANCE 
LEVELS    FOR    STATE    AND    UNIT   CHANGES    ARE    DETERMINED    FROM    ANALYSES 
OF    DATA    PRESENTED    WITHIN    YEAR. 


0.0-  9-9B  930.0-39-9 
10.  (0-19- 9  ^^^0.0+ 
20.0-29.9 


Fig.  3.  Numbers  of  mourning  doves  heard  per  route  by  State,  adjusted  to  a  base  year,  1975. 


Fig.  4.  Numbers  of  mourning  doves  heard  per  route  by  physiographic  region,  adjusted  to  a  base  year,  1975. 


10 


Fig.  5.  Changes  in  numbers  of  mourning  doves  heard  per  route  by  State,  1974-1975. 


Decrease  (>10%) 
Mo  Change  (<10#) 
Increase  (>10?) 
Insufficient  Data 

Fig.  6.  Changes  in  numbers  of  mourning  doves  heard  per  route  by  physiographic  region,  1974-1975. 
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adjacent  Central  Lowlands  (Regions  135  and  126, 
respectively,  Figs.  2,4).  Low  breeding  population  levels 
were  distributed  along  the  Continental  Divide, 
throughout  much  of  the  northern  Appalachian  States, 
and  in  the  Great  Basin  of  several  western  States. 

1974  to  1975  Population  Changes 

The  United  States  BDI  increased  1.7%  from  21.3 
doves  heard  per  route  in  1974  to  21.6  in  1975  (Table  1). 
Population  indices  increased  in  physiographic  regions 
(Fig.  2)  representing  56%  of  the  U.S.  land  area, 
decreased  in  41%  of  the  land  area,  and  showed  no 
change  in  3%  of  the  land  area.  Changes  greater  than 
10%  in  the  BDI  are  illustrated  by  State  (Fig.  5)  and 
physiographic  region  (Fig.  6).  The  index  increased  in 
many  of  the  States  east  of  the  Great  Plains,  and  in 
Montana,  New  Mexico,  and  Washington.  Population  in- 
dices decreased  in  widely  scattered  areas  of  the  mid- 
Atlantic  States,  western  Great  Plains,  and  far-western 
States.  From  1974  to  1975,  the  combined  hunting 
States  index  remained  unchanged,  whereas  the  com- 
bined nonhunting  States  index  increased  by  6.2%. 

Analyses  of  several  factors  associated  with  the  1974 
and  1975  surveys  revealed  no  important  year-to-year 
differences  in  mean  survey  date,  temperature  at  the 
start  of  the  survey,  or  the  percentage  of  survey  stops 
with  disturbance  great  enough  to  jeopardize  the 
audibility  of  calling  doves  (Table  2).  Routes  conducted 
in  the  Eastern  Management  Unit,  in  1975  however, 
were  run  under  warmer  conditions  than  in  1974.  About 
8%  of  the  survey  route  stops  were  subject  to  high  distur- 
bance. 

1965  to  1975  Long-term  Population  Trends 

The  1975  population  indices  for  the  United  States, 
the  combined  hunting  States,  and  combined  nonhunt- 
ing States  are  above  their  record  lows  established  in 
1970  and  1971.  The  1975  population  index  for  the 
United  States  was  0.9%  above  its  preceding  10-year 
mean  of  21.4  doves  heard  per  route  (Fig.  7).  The  current 
combined  hunting  States  index  was  also  above  its  mean 
by  2.3%,  whereas  the  combined  nonhunting  States  in- 
dex was  4.2%  below  its  long-term  mean  (Fig.  8). 

Adjusted  BDI's  plotted  in  Figs.  7  and  8  reflect  the 
trend  in  population  indices  since  1965.  Linear  regres- 
sion analyses  of  these  data  (Table  3)  are  shown  in  Fig. 
9.  The  indices  decreased  at  an  average  annual  rate  of 
1.4%  in  the  United  States,  0.9%  in  the  hunting  States, 
and  2.7%  in  nonhunting  States.  The  study  reveals  a 
gradual  overall  decrease  in  nationwide  dove  breeding 
population  between  1965  and  1975. 

Regression  analyses  of  State  values  for  the  11 -year 
period  showed  8  States  (16%  of  the  land  area)  with  sig- 
nificant upward  trends  in  the  population  index,  com- 


pared with  13  States  (28%  of  the  land  area)  with  down- 
ward trends  (Table  3,  Fig.  10).  A  similar  study  of 
physiographic  region  data  from  1965  to  1975  is  also 
presented  in  Table  4  and  Fig.  11.  Population  indices 
have  been  increasing  in  an  area  extending  from  the 
Texas  Gulf  Coast  Plain  to  the  Lower  Mississippi  River 
Plain  and  in  sections  of  the  Columbia  Plateau.  Declin- 
ing trends  were  prevalent  east  of  the  Appalachians,  in 
the  western  Great  Plains,  and  throughout  the  Great 
Basin  regions  of  the  West. 

Status  of  the  Eastern  Management  Unit  Population 

The  Eastern  Management  Unit  consists  of  27  of  the 
48  contiguous  States,  including  30%  of  the  land  area 
and  24%  of  the  current  dove  breeding  population  in  the 
country.  In  the  Eastern  Unit,  dove  hunting  is  permit- 
ted in  16  States  representing  66%  of  the  land  area  and 
73%  of  the  currently  estimated  dove  population.  In 
1975,  the  mean  breeding  population  index  was  17.4 
doves  heard  per  route  for  the  Unit,  with  19.3  doves 
heard  per  route  for  the  combined  hunting  States  and 
13.8  doves  heard  per  route  for  the  combined  nonhunt- 
ing States  (Table  1). 

1975  Population  Distribution 

Extensive  areas  of  high  dove  densities  were  reported 
from  the  Central  Lowlands  (Region  124)  and  the  Up- 
per Atlantic  Coastal  Plain  (Region  032).  States  with  a 
mean  of  30  or  more  doves  heard  per  route  included 
Ohio  and  Delaware  (Table  3,  Fig.  3).  Densities  were 
generally  low  in  the  Appalachian  Highlands,  northern 
uplands,  and  the  lower  Atlantic  Coastal  Plain  (Table  4, 
Fig.  4).  Louisiana  and  seven  northern  States  had 
means  of  fewer  than  10  doves  heard  calling  per  route 
in  1975. 

1974  to  1975  Population  Changes 

The  Eastern  Unit  BDI  increased  9.5%  from  15.9  doves 
heard  per  route  in  1974  to  17.4  doves  heard  per  route  in 

1975  (Table  1).  Population  indices  increased  in  those 
physiographic  regions  (Fig.  1)  representing  76%  of  the 
total  land  area,  decreased  in  20%  of  the  area,  and 
showed  no  change  in  4%  of  the  area.  The  most  extensive 
areas  of  increase  included  the  Central  Lowlands 
(Regions  121,  123,  124)  and  the  Gulf  and  Atlantic 
Coastal  Plains  (Regions  033,  034,  037),  representing 
most  southern  and  western  States  in  this  management 
unit.  Substantially  lower  population  indices  occurred  in 
the  Upper  Coastal  Plain  (Region  032),  portions  of  the 
Appalachian  Plateaus,  and  several  mid-eastern  States 
(Fig.  5,6).  From  1974  to  1975  the  combined  hunting 
States  index  increased  6.0%  and  the  combined  non- 
hunting  States  index  increased  19.1%  (Table  1). 
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The  mean  survey  date  was  27  May  in  1975  and  26 
May  in  1974  in  the  Eastern  Unit  (Table  2).  In  1975,  the 
mean  temperature  at  the  start  of  the  survey  was  1.4  C 
warmer  than  in  1974.  There  was  no  important  dif- 
ference in  the  percentage  of  high  disturbance  recorded 
per  route  between  1974  and  1975.  The  Eastern  Unit 
had  the  greatest  proportion  of  survey  route  stops 
affected  by  high  disturbance  (11%)  of  any  unit  in  1975. 

1965  to  1975  Long-term  Population  Trends 

Population  indices  for  the  Eastern  Management 
Unit,  the  combined  hunting  States,  and  the  combined 
nonhunting  States  in  1975  were  above  their  historic 
lows  established  in  1974.  The  current  indices  for  the 
Eastern  Unit  and  the  combined  hunting  States  were 
below  their  most  recent  10-year  means  by  3.9%  and 
5.4%,  respectively,  whereas  the  combined  non-hunting 
States  index  was  0.7%  above  its  long-term  mean  (Table 
3,  Figs.  7,  12). 

Regression  analysis  showed  a  significant  downward 
trend  in  the  Eastern  Unit  population  index  between 
1965  and  1975:  the  mean  rate  of  decline  was  1.9%  per 
year  (Table  3,  Fig.  9). During  the  same  period  the  com- 
bined hunting  States  index  declined  at  a  mean  annual 
rate  of  2.5%,  and  the  combined  nonhunting  States  index 
decreased  at  0.2%  per  year.  Long-term  trends  by  State 
and  physiographic  region  are  shown  in  Figs.  10  and  11. 
Only  three  States  (2%  of  the  Unit's  land  area)  had 
statistically  significant  upward  population  index 
trends,  compared  with  nine  States  (38%  of  the  area) 
with  downward  trends.  The  trend  in  the  Mississippi 
Alluvial  Plain  (Region  035)  showed  an  increase. 
Population  indices  declined  primarily  in  the  Ap- 
palachian States,  Florida,  and  Louisiana. 

Status  of  the  Central  Management  Unit  Population 

The  Central  Management  Unit  consists  of  14  of  the 
48  contiguous  States,  representing  46%  of  the  land  area 
and  54%  of  the  current  breeding  population  in  the  coun- 
try. Within  the  Central  Unit,  dove  hunting  is  permitted 
in  eight  States  representing  63%  of  the  land  area  and 
64%  of  the  estimated  dove  population.  In  1975,  the 
mean  breeding  population  index  was  25.1  doves  heard 
per  route  for  the  Unit;  it  was  25.7  doves  heard  per  route 
for  the  combined  hunting  States  and  24.2  doves  for  the 
combined  nonhunting  States  (Table  1). 

1975  Population  Distribution 

Extensive  areas  of  high  dove  densities  were  reported 
from  the  southern  portion  of  the  Great  Plains  and  over 


much  of  the  Central  lowlands  (Regions  126,  135,  137). 
States  represented  by  a  mean  of  30  or  more  doves  heard 
per  route  included  South  Dakota,  Nebraska,  Kansas, 
and  Oklahoma  (Table  1,  Fig.  3).  Densities  were 
generally  low  throughout  most  of  the  Rocky  Mountain 
States  (Table  4,  Fig.  4).  Montana  had  a  mean  of  less 
than  10  doves  heard  per  route  in  1975  (Table  1,  Fig.  4). 

1974  to  1975  Population  Changes 

The  Central  Unit  population  index  was  unchanged 
from  25.1  doves  heard  per  route  in  1974  (Table  1). 
Changes  greater  than  10%  in  the  breeding  index  are  il- 
lustrated by  State  (Fig.  5)  and  physiographic  region 
(Fig.  6).  Extensive  areas  of  population  increase  were 
associated  with  those  regions  adjacent  to  the  Missouri 
River  and  in  the  central  and  southern  Rocky  Mountain 
States.  Areas  showing  decreases  greater  than  10%  in- 
cluded the  western  Great  Plains  south  and  east  through 
the  Texas  Gulf  Coastal  Plain.  From  1974  to  1975,  the 
combined  hunting  States  index  declined  1.1%,  whereas 
the  nonhunting  States  index  increased  2.1%. 

No  important  differences  in  mean  survey  tem- 
peratures or  in  high -disturbance  factors  along  survey 
routes  occurred  between  1974  and  1975.  The  1975 
survey,  however,  was  run  slightly  later  than  in  1974  in 
the  combined  hunting  States  of  the  Central  Unit  (Ta- 
ble 2). 

1965  to  1975  Long-term  Population  Trends 

The  Central  Unit  BDI  has  remained  relatively 
unchanged  since  1972  (Table  3,  Fig.  7).  This  evidence 
provides  some  support  to  the  contention  that  Unit 
populations  may  be  stabilizing  following  an  11 -year 
decline  ending  in  1971.  The  current  population  index  is 
3.5%  below  its  preceding  10-year  mean  of  26.0  doves 
heard  per  route  (Fig.  7).  Since  1965  the  combined 
hunting  States  indices  have  remained  nearly  stable: 
the  1975  index  was  1.9%  below  its  long-term  mean  (Ta- 
ble 3,  Fig.  12).  The  current  combined  nonhunting 
States  index  is  5.8%  below  the  1965-74  long-term 
mean:  however,  following  five  consecutive  years  of  in- 
crease, it  is  19%  above  its  lowest  point  in  1970. 

Regression  analysis  shows  that  a  significant  down- 
ward trend  in  breeding  population  indices  occurred 
from  1965  to  1975  in  the  combined  nonhunting  States. 
No  significant  trend  in  the  population  indices  was 
shown  for  the  combined  hunting  States  or  the  Unit  as 
a  whole  (Table  3,  Fig.  9).  Annual  rates  of  decline  in  the 
BDI's  were  as  follows:  Central  Unit  -  1.6%:  combined 
hunting  States  -  0.4%;  and  combined  nonhunting 
States  -  3.5%.  The  annual  rate  for  nonhunting  States 
represents  the  greatest  rate  of  decrease  of  any  Unit  or 
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subunit.  Long-term  trends  by  State  and  physiographic 
region  are  shown  in  Figs.  10  and  11.  Two  States  (12% 
of  the  Unit's  land  area)  had  statistically  significant 
upward  population  trends,  compared  with  three  States 
(24%  of  the  area)  with  downward  trends.  Increasing 
trends  were  limited  to  the  Gulf  Coastal  Plain,  and  in 
regions  along  the  Colorado-New  Mexico  border. 
Decreasing  trends  were  prevalent  throughout  most  of 
the  western  Great  Plains  (Fig.  11). 


doves  heard  per  route  (Fig.  7).  Linear  regression 
analysis  of  data  from  1965  to  1975  shows  a  stable 
population  trend.  From  1971  to  1975,  however,  a  simi- 
lar analysis  revealed  the  population  to  be  increasing  at 
13.3%  per  year  (Table  3).  Long-term  trends  by  State 
and  physiographic  region  are  shown  in  Figs.  10  and  11. 
Since  1965,  three  States  (37%  of  the  Unit's  land  area) 
have  had  significant  upward  population  trends,  com- 
pared with  one  State,  California  (22%  of  the  area), 
showing  a  downward  trend. 


Status  of  the  Western  Management  Unit  Population 

The  Western  Management  Unit  is  composed  of  7 
States,  representing  24%  of  the  land  area  and  22%  of 
the  current  breeding  population  in  the  48  contiguous 
States.  All  States  in  the  Western  Unit  permit  dove 
hunting.  In  1975,  the  mean  breeding  population  index 
was  19.9  doves  heard  per  route  (Table  1). 

1975  Population  Distribution 

Highest  population  indices  in  the  Western  Unit  were 
generally  restricted  to  the  Intermontane  Plateaus  of 
Arizona  and  the  California  Coast  Range  (Regions  214, 
222,  224,  246).  Arizona  was  represented  by  30  or  more 
doves  heard  per  route  in  1975  (Figs.  3,  4).  Low  popula- 
tion indices  were  distributed  throughout  much  of  the 
Great  Basin  and  Rocky  Mountain  regions,  and  in  the 
Pacific  Northwest. 


1974  to  1975  Population  Changes 

The  Western  Unit  BDI  decreased  3.1%  from  20.5 
doves  heard  per  route  in  1974  to  19.9  in  1975  (Table  1). 
Population  indices  increased  between  1974  and  1975 
in  those  physiographic  regions  representing  28%  of  the 
land  area;  they  decreased  in  64%  of  the  area  and  did 
not  change  in  the  remaining  8%  of  the  land  area  (Fig. 
6).  Only  in  Washington  did  the  index  increase  by  more 
than  10%  (Table  1,  Fig.  5). 

Analyses  of  several  factors  associated  with  the  1974 
and  1975  surveys  showed  no  important  differences  be- 
tween years  in  the  temperature  at  the  start  of  the 
survey,  or  in  the  extent  of  high  disturbance  along 
routes  (Table  2).  The  mean  survey  date  in  1975  was  2 
days  later  than  in  1974. 


1965  to  1975  Long-term  Population  Trends 

The  population  index  for  the  Western  Unit  in  1975 
was  17.8%  above  its  preceding  10-year  mean  of  16.9 


Statistical  Significance  of  Data 

1974  to  1975  Population  Changes 

A  significant  (P  <  0.05)  increase  occurred  in  the 
BDI  of  the  Eastern  Management  Unit  and  the  com- 
bined nonhunting  States  in  that  Unit  between  1974 
and  1975  iTable  1).  None  of  the  indices  for  the  other 
units  or  their  combined  hunting  States  or  combined 
nonhunting  States  differed  significantly  (P  <  0.05) 
between  these  years.  Although  not  designed  to  detect 
population  changes  within  States,  the  survey  showed 
significant  (P  <  0.05)  increases  in  Alabama  and  Ohio. 
Significant  (P<0.05)  decreases  occurred  in  Mary- 
land, Texas,  and  Idaho  between  1974  and  1975. 

A  study  of  physiographic  region  data  within 
Management  Units  revealed  a  significant  (P  <  0.05) 
decrease  from  1974  to  1975  in  the  BDI  of  the  Upper 
Coastal  Plain  (Region  032)  in  the  Eastern  Unit  (Fig. 
1).  In  the  Central  Unit,  significant  decreases  occurred 
in  the  West  Gulf  Coastal  Plain  (Region  036),  Central 
Texas  Section  (Region  130),  and  the  High  Plains 
(Region  134)  from  1974  to  1975.  Increases  in  the  Unit 
were  found  in  the  Dissected  Till  Plains  (Region  125), 
Pecos  Valley  (Region  138),  and  the  Quachita  Moun- 
tains (Region  152).  Decreases  in  the  Western  Unit  oc- 
curred in  the  Payette  Section  (Region  203),  Sonoran 
Desert  (Region  222),  and  the  Middle  Cascade  Moun- 
tains (Region  232).  No  significant  increases  occurred 
in  the  Eastern  and  Western  Units. 

The  analyses  of  several  factors  associated  with  the 
Call-Count  Survey  showed  that  the  survey  was  run  in 
warmer  weather  in  1975  than  in  1974  in  the  Eastern 
Unit  and  in  both  the  combined  hunting  and  combined 
nonhunting  States  of  this  Unit  (Table  2).  Although  the 
change  in  temperature  is  statistically  significant,  the 
difference  is  not  believed  to  be  of  biological  signifi- 
cance. The  1975  survey  was  conducted  later  in  the 
combined  hunting  States  of  the  Central  Unit  and  in 
the  Western  Unit.  No  other  statistically  significant 
(P  <  0.05)  differences  occurred  between  years  for  any 
Unit  or  subunit  in  the  analysis  of  the  ancillary  data. 
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Fig.  7.  Population  indices  of  breeding  mourning  doves  by  management  unit,  1965-75. 
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Fig.  8.  Population  indices  of  breeding  mourning  doves  in  hunting  and  nonhunting  States,  1965-75. 
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Fig.  9.  Linear  regression  lines  of  mourning  dove  call-count  data,  1965-75. 


Significant  Decline  (P  <  0.05) 
No  Significant  ChangefP  >  0.05) 
Significant   Increase    (P  <   0.05) 


Fig.  10.  Trends  in  numbers  of  mourning  doves  heard  per  route  by  State,  determined  from  linear  regression  analysis,  1965-1975. 
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Fig.  11.  Trends  in  numbers  of  mourning  doves  heard  per  route  by  physiographic  region,  determined  from  linear  regression 

analysis,  1965-1975. 
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Fig  12.  Population  indices  for  breeding  mourning  doves  in  the  Eastern  and  Central  management  unit  hunting  and  nonhunting 

States,  1965-75. 
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1965  to  1975  Long-term  Population  Trends 

Linear  regression  analyses  of  the  1965-75  data 
revealed  significant  (P<0.05)  downward  trends  in 
BDI's  for  the  Eastern  Unit  as  well  as  for  the  combined 
hunting  States  of  the  Eastern  Unit,  combined  non- 
hunting  States  of  the  Central  Unit,  and  combined  non- 
hunting  States  of  the  United  States  (Table  3). 
Although  no  significant  11 -year  trend  was  determined 
for  the  Western  Unit,  the  data  from  1965  to  1971  were 
represented  by  a  significant  (P  <  0.05)  downward 
trend,  and  data  from  1971  to  1975  by  a  significant  up- 
ward trend. 

Analyses  of  long-term  data  by  State  (Table  3) 
revealed  that  eight  States  representing  15%  of  the  Na- 
tion's land  area  had  significant  (P  <  0.05)  upward 
population  trends  between  1965  and  1975.  Thirteen 
States,  totaling  28%  of  the  land  area,  had  significant 
long-term  downward  population  trends  (Table  3,  Fig. 
10).  From  1965  to  1975,  9  of  79  physiographic  regions, 
constituting  10%  of  the  total  land  area,  had  significant 
(P  <  0.05)  upward  trends,  and  19  regions  (30%  of  the 
land  area)  had  significant  downward  trends  (Table  4, 
Fig.  11). 
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Abstract 


Mourning  dove  (Zenaidura  macroura)  population  indices,  as  determined  from  the  nationwide 
Call -Count  Survey,  increased  from  1975  to  1976  in  the  Central  and  Western  Management  Units  by 
8%  and  32%,  respectively,  but  decreased  by  1%  in  the  Eastern  Unit.  The  change  in  the  Western 
Unit  was  statistically  significant  (P  <  0.01).  The  1976  indices  were  above  the  most  recent  10-year 
mean  (1966-75)  by  5%  in  the  Central  Unit  and°54%  in  the  Western  Unit,  but  the  index  was  below 
the  long-term  mean  by  3%  in  the  Eastern  Unit.  Linear  regression  analyses  of  the  call-count  data  for 
1966-77  indicate  downward  trends  in  the  Eastern  and  Central  Management  Units  with  mean  an- 
nual rates  of  annual  decrease  of  2%  and  1%,  respectively.  The  trend  for  the  Eastern  Unit  was 
statistically  significant  (P  <  0.01).  Analysis  of  the  Western  Unit,  however,  shows  an  upward  trend 
with  a  3%  mean  annual  rate  of  increase.  From  1971  to  1976,  Western  Unit  population  indices  in- 
creased by  110%  (P  <  0.01). 

Changes  in  population  indices  are  described  by  State  and  physiographic  region.  The  1976  in- 
dices were  generally  higher  than  those  in  1975  throughout  much  of  the  western  half  of  the  Nation 
and  the  Appalachian  Plateaus.  Population  levels  decreased  in  the  southeastern  Atlantic  Coastal 
Plain,  part  of  the  northern  Appalachian  Highlands,  and  in  the  northern  Great  Plains  Province. 
Regression  analyses  of  data  from  1966  through  1976  showed  statistically  significant  (P  <  0.05)  up- 
ward population  trends  in  eight  States  representing  16%  of  the  nation's  land  area.  Trends  were  sig- 
nificantly downward  in  10  States  representing  21%,  of  the  Nation's  land  area. 


The  mourning  dove  (Zenaidura  macroura)  is 
classified  as  a  game  bird  in  the  migratory  bird  treaties 
with  Great  Britain  (for  Canada)  and  Mexico.  Respon- 
sibility for  management  of  doves  in  the  United  States 
pursuant  to  treaties  and  implementing  acts  is  vested  in 
the  Secretary  of  the  Interior.  The  primary  objective  is 
to  safeguard  the  resource.  The  goal  of  management  is 
to  maintain  dove  populations  in  a  healthy,  productive 
state  so  that  they  may  continue  to  provide  enjoyment 
by  nonhunters  and  a  reasonable  sport  harvest. 

Mourning  dove  management  in  the  United  States 
primarily  involves  regulating  hunting  to  achieve  proper 
harvest.  The  Call-Count  Survey,  conducted  annually 
since  1953  by  Federal,  State,  and  independent  observ- 
ers, provides  population  data  that  wildlife  administra- 
tors use  to  set  annual  hunting  regulations.  This  report 
describes  the  methods  employed  to  obtain  and  analyze 
these  data  and  presents  the  status  of  the  breeding 
population  of  mourning  doves  in  1976. 

Two  versions  of  the  dove  status  report,  one  prelimi- 
nary and  one  final,  are  prepared  annually.  In  1976,  the 
preliminary  report  was  mailed  to  members  of  the  Dove 
Regulations  Committee  1  week  before  the  June  regula- 


tions meeting  in  Washington,  D.C.  This  timely  distribu- 
tion was  possible  because  cooperators  sent  their  data 
directly  to  the  Office  of  Migratory  Bird  Management  at 
Laurel,  Maryland,  immediately  after  completing  their 
surveys.  This  report  is  the  final  version  and  contains 
additional  analyses  of  survey  data. 

Basic  procedures  for  collecting  and  analyzing  data  in 
this  report  were  similar  to  those  used  in  1975  (Ruos  and 
Dolton  1977). 


Procedures 

The  Call-Count  Survey 

Field  studies  have  demonstrated  the  feasibility  of  the 
Call -Count  Survey  as  a  method  for  detecting  annual 
changes  in  mourning  dove  breeding  populations  (Foote 
and  Peters  1952).  Currently,  there  are  more  than  1,000 
randomly  located  routes  throughout  the  United  States. 
Each  call-count  route  has  twenty  3-min  listening  sta- 
tions spaced  at  1.6-km  intervals;  the  routes  are  usually 
on  lightly  traveled  secondary  roads. 

Each  route  is  surveyed  between  20  May  and  10  June. 


Beginning  in  1972,  cooperators  were  instructed  to 
survey  their  routes  between  20  and  31  May.  An  exten- 
sion to  10  June  was  provided  to  cooperators  unable  to 
complete  their  assignments  during  the  desired  period. 
Intensive  studies  in  the  eastern  United  States  (Foote 
and  Peters  1952)  indicated  that  dove  calling  is 
relatively  stable  during  the  survey  period.  Call -count 
surveys  are  not  conducted  when  wind  velocities  exceed 
19.3  km/h  or  when  it  is  raining. 

The  total  number  of  doves  heard  calling  during  the 
twenty  3-min  listening  periods  for  each  route  is  used  for 
determining  the  population  index.  The  number  of  calls 
per  dove  and  of  doves  seen  are  currently  not  used  in  the 
calculation  of  population  indices.  However,  these  sup- 
plemental data  are  being  analyzed. 

Routes  on  which  doves  were  not  heard  or  seen  for  two 
successive  years  are  identified  as  "automatic  zero 
routes"  and  are  included  as  zeros  in  the  survey 
analysis.  Once  designated,  these  routes  are  no  longer 
surveyed  annually;  however,  they  are  subject  to 
periodic  reexamination. 

Population  indices  derived  from  the  Call-Count 
Survey  are  believed  to  be  biologically  and  statistically 
valid  for  detecting  major  year-to-year  changes  in  breed- 
ing population  levels  for  management  units  and  for 
determining  long-term  population  trends  for  States  and 
management  units.  However,  additional  field  research 
is  needed  to  more  accurately  relate  changes  in  the 
survey  index  to  changes  in  the  population  of  mated 
doves.  Specific  relationships  between  calling  doves  and 
breeding  pairs  have  been  difficult  to  establish  (Stone 
1966). 

Quality  Checks  of  Field  Data 

As  in  previous  years,  all  1976  survey  reports  were  ex- 
amined for  accuracy,  completeness,  and  data  com- 
parability between  routes  which  were  surveyed  in  both 
the  current  and  preceding  years.  In  this  report,  indices 
for  years  since  1967  have  been  derived  from  data  meet- 
ing the  standardized  criteria  for  quality  first  used  in 
1972  (Ruos  1974). 

Randomization  of  Call-Count  Routes 

The  original  call-count  survey  routes,  established 
between  1951  and  1956,  were  frequently  selected  in 
areas  of  high  dove  density.  These  were  gradually 
replaced  by  more  than  900  randomly  selected  routes 
between  1957  and  1970  in  the  48  contiguous  States. 

Breeding  Density  Index 
The  Breeding  Density  Index  (BDI)  is  the  mean  num- 


ber of  doves  heard  calling  per  route.  Before  1966,  State 
indices  were  represented  by  unadjusted  values. 
Management  unit  (Fig.  1)  indices,  however,  were  ad- 
justed by  the  proportional  area  of  dove  habitat  that 
each  State  represented  within  a  management  unit. 
Beginning  in  1966,  State  BDI's  were  determined  from 
indices  within  each  physiographic  region  (Fig.  2) 
weighted  by  the  proportional  land  area  that  the  region 
represented  within  a  State.  Management  unit  indices 
were  then  obtained  from  State  BDI's  adjusted  for 
differences  in  land  area  that  each  State  represented 
within  the  unit.  Current  weighting  values  for  States 
and  physiographic  regions  within  management  units 
appear  in  Tables  3  and  4. 


Determination  of  Population  Changes 

Year-to-year  changes  in  breeding  population  levels 
were  determined  from  comparable  data  (Table  1). 
Routes  run  under  acceptable  conditions  by  the  same 
observer  in  successive  years  were  deemed  comparable, 
and  data  from  different  observers  were  accepted  when 
changes  in  number  of  doves  heard  did  not  exceed  pre- 
determined, expected  values  between  years  (Ruos 
1972). 

Long-term  population  trends  were  determined  by  ap- 
plying the  percentage  change  in  the  BDI  between  suc- 
cessive years  to  a  Base  Year  Index  (BYI),  since  the 
composition  of  the  comparable  routes  changes  with 
each  2-year  comparison.  Each  State's  BDI  is  adjusted 
to  the  BYI  for  each  year,  then  is  weighted  by  its  land 
area  to  provide  management  unit  indices. 

For  each  State  except  Maine,  New  Hampshire, 
Rhode  Island,  and  Vermont,  1971  was  selected  as  the 
BYI  representing  the  mean  BDI  for  the  6-year  period, 
1968  to  1973  (Ruos  and  Dolton  1977).  The  BYI  was 
based  on  4  years  of  data  in  Maine  and  New  Hampshire, 
and  5  years  of  data  in  Rhode  Island  and  Vermont  (Ta- 
bles 1,3). 

Long-term  trend  data  have  also  been  determined  for 
each  physiographic  region  and  adjusted  to  a  1971  BYI 
(Table  4). 


Determination  of  Changes  in  Factors  Associated 
With  the  Survey 

Annual  changes  in  the  mean  survey  date,  tem- 
perature at  the  start  of  the  survey,  and  percentage  of 
route  listening  stations  with  high  disturbance  are  pre- 
sented in  Table  2.  Analysis  of  these  factors  was  similar 
to  methods  described  for  determining  year-to-year 
changes  in  the  BDI  (Ruos  1972). 


Changes  in  the  Status  of  Nonhunting  States 


Determination  of  Population  Distribution 


Nebraska  and  Ohio  first  became  hunting  States  in 
1975.  These  will  be  carried  as  nonhunting  States  for 
several  years  for  comparability  in  the  long-term  trend 
analysis. 

Statistical  Evaluation  of  Data 

The  Call-Count  Survey  was  designed  to  detect  major 
year-to-year  changes  in  the  breeding  population  index 
for  each  management  unit  (Foote  1959).  In  recent 
years,  analysis  of  data  revealed  that  observed  dif- 
ferences of  about  8,  9  and  13%  between  years  within  the 
Eastern,  Central,  and  Western  Management  Units, 
respectively,  would  be  statistically  significant  at  the  5% 
level.  Although  the  survey  was  not  designed  to  detect  a 
change  between  years  in  the  BDI's  of  States  or 
physiographic  regions,  data  from  these  areas  were  also 
subjected  to  statistical  analysis. 

Long-term  BDI's,  adjusted  to  a  Base  Year  for  all 
physiographic  regions,  States,  and  management  units, 
were  examined  to  determine  whether  significant  trends 
were  present.  Trends  were  determined  by  linear  regres- 
sion analysis. 


The  geographic  distribution  of  dove  densities  has 
been  determined  from  a  study  of  BDI  values  adjusted  to 
a  Base  Year  for  each  physiographic  region  and  State. 
For  graphic  presentation,  the  1976  data  have  been 
assigned  to  one  of  five  density  classes  (Figs.  3,4). 
Changes  in  the  adjusted  BDI's  greater  than  10%  be- 
tween 1975  and  1976  within  physiographic  region  and 
State  also  were  determined  (Figs.  5,6). 


Findings 

This  report  is  highlighted  by  the  extensive  increase 
in  population  indices  which  occurred  in  the  western 
half  of  the  Nation  from  1975  to  1976.  Population  in- 
dices increased  from  1975  to  1976  by  8%  and  32%  in  the 
Central  and  Western  Management  Units,  respectively, 
but  decreased  by  1%  in  the  Eastern  Management  Unit. 
Eastern  and  Central  Management  Unit  indices  for  the 
11-year  period  1966-76  are  represented  by  downward 
trends,  whereas  the  Western  Unit  shows  an  upward 
trend,  especially  since  1971.  The  1976  Central  and 
Western  Unit  indices  are  above  their  most  recent  10- 


□ 
□ 


-  Nonhunting  States 

1975 

-  Hunting  States 

1975 


Fig.  1.  Mourning  dove  management  units. 


Based  upon  a  map  entitled  "physical 
Divisions  of  the  United  States" 
prepared  by  Penneman  (1931) 

Regions  are  identified  by  numeral  codes 


Fig.  2.  Physiographic  regions  used  in  analysis  of  mourning  dove  population  data,  revised  1970.  See  page  5  for  strata  codes. 


year  means,  but  the  Eastern  Unit  is  below  its  long-term 
mean.  The  Western  Unit  index  for  1976  is  substantially 
above  this  long-term  mean. 


Status  of  the  United  States  Dove  Population 

In  1975,  dove  hunting  was  permitted  in  33  of  the  48 
contiguous  States,  which  represent  76%  of  the  land  area 
and  82%  of  the  1976  breeding  population.  In  1976,  the 
mean  breeding  population  index  was  23.9  doves  per 
route  in  the  United  States:  in  hunting  States  it  was 
24.7,  and  for  nonhunting  States  it  was  21.8  (Table  1). 

1976  Population  Distribution 

The  areas  of  highest  dove  density  were  from  North 
Dakota  to  Oklahoma,  and  in  Arizona  and  Nevada 
(Fig.  3),  especially  in  portions  of  the  southern  Great 
Plains,  Central  Lowlands,  and  Southern  Basin  and 
Range  (Regions  135,  126,  222,  224,  Figs.  2,4).  Low 
breeding  population  levels  were  widely  distributed  in 
the  Pacific  Mountain  region,  Continental  Divide,  Great 
Lakes  area,  Appalachian  Plateaus,  and  New  England. 


1975  to  1976  Population  Changes 

The  United  States  BDI  increased  10.7%  from  21.6 
doves  heard  per  route  in  1975  to  23.9  in  1976  (Table  1). 
Population  indices  increased  in  physiographic  regions 
(Fig.  2)  totaling  65%  of  the  U.S.  land  area,  decreased  in 
32%  of  the  land  area,  and  showed  no  change  in  3%  of  the 
land  area.  Changes  greater  than  10%  in  the  BDI  are  il- 
lustrated by  State  (Fig.  5)  and  physiographic  region 
(Fig.  6).  The  index  increased  in  many  States  distributed 
throughout  the  Nation.  Population  indices  decreased  in 
parts  of  the  Northeast  and  Southeast,  and  in  Montana. 
From  1975  to  1976  the  combined  hunting  States  and 
the  combined  nonhunting  States  index  increased  by 
12.3%  and  7.6%,  respectively. 

Analyses  of  several  factors  associated  with  the  1975 
and  1976  surveys  revealed  no  important  year-to-year 
differences  in  mean  survey  date,  temperature  at  the 
beginning  of  the  survey,  or  the  percentage  of  survey 
stops  with  disturbance  great  enough  to  jeopardize  the 
audibility  of  calling  doves  (Table  2).  Routes  conducted 
in  the  Eastern  Management  Unit,  however,  were  run  in 
cooler  weather  in  1976  than  in  1975.  About  8%  of  the 
survey  route  stops  were  subject  to  high  disturbance. 
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TABLE    1. — CHANGES    IN    MCURNING    DOVE    BREEDING    OENSITY    INDICES   ON 
20-STCP    CALL    CGLNT    SURVEY    ROUTES,    1975-76. 


EASTERN    MANAGEMENT    UNIT 


MEAN    NUMBER    CF    DOVES    HEARD    PER    ROUTE   1/ 
AJLiJ-SIfD-JtUti-Lfl-XEifi  ASJDSIfll  TO   BASErYfAB   PERCENT 
routes  1975 LSJjfc 1225 1116 CHANGE   BZ 


STATES. 


HUNTING    STATES 

ALA. 

28 

25.4 

26.0 

25.9 

26.5 

2.4 

CEL. 

1 

19.0 

15.0 

35.8 

28.3 

-21.1 

FLA. 

24 

13.3 

11.6 

12.6 

11. 0 

-12.9 

GA. 

19 

29.0 

23.2 

22.7 

18.2 

-19.8* 

ILL. 

14 

27.2 

25.4 

27.9 

26.0 

-6.8 

KY. 

16 

21.2 

18.7 

21.9 

19.4 

-11.5 

LA. 

18 

6.2 

5.8 

6.1 

5.7 

-6.9 

MC. 

10 

14.1 

_~        14.2 

16.8 

17.0 

1.1 

MISS. 

22 

28.8 

29.8 

29.2 

30.2 

3.4 

N.C. 

20 

14.5 

15.9 

16.3 

18.0 

10.2 

PA. 

15 

6.4 

5.4 

7.0 

5.9 

-15.8 

R.I. 

2 

13.0 

13.0 

10.0 

10.0 

0.0 

S.C. 

14 

24.7 

26.6 

26.1 

28.1 

7.6 

TENN. 

23 

24.6 

25.6 

19.3 

20.1 

4.0 

VA. 

8 

23.3 

23.6 

25.4 

25.7 

1.3 

U.    VA. 

8 

2.8 

3.5 

6^9, 

96.3 

iiJIilIiL__242_ 

13*3 

18.7 

.  ..      -2.9    . 

NCNHLNTING 

STATES 

CCNN. 

2 

15.5 

11.5 

28.4 

21.1 

-25.8 

IND. 

15 

32.5 

36. C 

24.3 

26.9 

10.5 

MASS. 

2 

2.6 

4.4 

9.9 

16.8 

69.4 

MAINE 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

MICH. 

17 

9.0 

10.  1 

8.3 

9.3 

11.9 

N.H. 

2 

5.9 

4.9 

2.3 

1.9 

-16.7 

N.J. 

3 

10.8 

12.7 

10.6 

12.5 

17.6 

N.Y. 

17 

13.3 

10.8 

10.6 

8.6 

-19.0 

OHIO  C/ 

14 

30.8 

29.7 

34.3 

33.0 

-3.7 

VT. 

3 

1.4 

0.3 

0.1 

0.0 

-80.0 

JlI.S£. 

18 

11^6, 

15^— 

Lua 

15-2 

29.1    .    .. 

SLBTOTAL 

98 

13.8 

14.5 

5.3... 

m         , 

JD1AI ZhSL 


n.  a. 


ji.i 


-£*&. 


TABLE  I. — CHANGES  IN  MCIRNING  DOVE  eREEDING  OENSITY  INOICES  ON 
20-STCP  CALL  COUNT  SURVEY  ROUTES,  1975-76 — CONTINUED. 


CENTRAL  MANAGEMENT  UNIT 


fEAN    NUMBER    OF    OCVES    HEARD 

PER    PCUTE   £/ 

ADJUSTED   himifl-YEAR  ACJl/SIfB 

_IQ-EM£rYEAF 

PERCENT 

STATES 

ROUTES 

1975 

,.1976- 

1975 

1<576 

CHANGE    B/ 

HUNTING    STATES 

*RK. 

14 

24.3 

28.3 

23.7 

27.7 

16.8 

CCLO. 

12 

13.6 

16.9 

19.0 

23.7 

24.7 

KANS. 

19 

51.0 

53.8 

46.0 

48.6 

5.6 

MO. 

15 

27.8 

27.3 

32.7 

32.1 

-1.7 

N.    HEX. 

26 

17.0 

17.1 

13.5 

13.6 

0.4 

CKLA. 

11 

37.7 

42.5 

79.9 

90.0 

12.6* 

TEX. 

102 

20.0 

20.2 

17.7 

17.9 

0.9 

hYG. 

_14__ 

14.0 

-12m.SL-.. 

M»5- 

S*6_      . 

Z&±1 

ilifilfllAi 

£12„ 

_      25*J_ 

2I*.5__ 

1^2 

NCNHINTING 

STATES 

IOWA 

13 

26.4 

26.8 

23.2 

23.5 

1.5 

MINN. 

12 

26.1 

25.5 

18.8 

18.3 

-2.5 

MONT. 

16 

9.5 

8.5 

6.0 

5.4 

-10.3 

N.    DAK. 

24 

28.5 

40.4 

28.9 

41.0 

42.0*** 

NEBR.C/ 

24 

35.8 

39.6 

42.2 

46.7 

10.6 

S*-LA&*.- 

_   16 

<tl+l. 

42*6 

$1*2_. 

<tZ*l 

zl^.2 

SJIBJLOIAL 

__1DJ5_ 

„24*2 

26_*2_      . 

gA5 

IQ1M 213 


.25*1. 


.-IImJ}. 


TABLE  1. — CHANGES  IN  MCURNING  DOVE  BREEDING  DENSITY  INDICES  ON 
20-STOP  CALL  CCLNT  SURVEY  ROUTES,  1975-76— CONTINUED. 

WESTERN  MANAGEMENT  UNIT 


STATES 

ROUTES 

MEAN    NUM8ER    CF    DOVES    HEARD 

AI3Ji^I£P_JsJLiaiN_^£Afi  A£JLSI£fi 
1975                  1976                     1975 

PER    ROUTE  A/ 

_IQ_£AS£-I£AB 
1976 

PERCENT 
CHANGE    B/ 

ARIZ. 

CALIF. 

ICAHO 

NEV. 

OREG. 

LTAH 

44 
61 
17 
15 
18 
13 
1S_ 

HLNTING    STATES 

22.7  24.7                   53.2 

16.8  22.0                    12.8 
8.7              1C.8                   10.7 
2.4                 5.1                    22.0 
5.7                 5.2                    11. 1 
9.9               10.7                       8.6 

. 3*Q      11.2. .15*1_. 

57.7 
16.7 
13.3 
46.4 
10.2 
9.3 
22.5 

8.4 
30.8** 
24.1** 
111.1 
-7.7 

8.5 
49.1** 

26^2 

TOTAL    . 

LfiJ 

19*9 

31.8*** 

UNITED    STATES    SUMMARY 

STATES 

RtlLTES 

MEAN    NUMBER    CF    DOVES    HEARD 
AJDJIiiIEJj_Jg  IIH„Ltt_J(f AS  AJ3J1SIEC. 
1975                  1976                     1975 

»ER 

.10. 

ROUTE   A/ 

.£AS£rI£AB 

1976 

PERCENT 
CHANGE    B/ 

HUNT 
NCNHUNT 

642 

203 

22.0 
20.3 

24.7 
21.8 

12.3** 
7.6 

IfllAI 

.845. 

21-6 

..    23.9 

1Q.7** 

A/  INDICES  OBTAINED  FRCM  COMPARABLE,  RANDOMIZED  ROUTE  DATA  ADJUSTED 
FOR  VARIATION  IN  THE  LAND  AREA  OF  EACH  PHYSIOGRAPHIC  REGION  AREA 
PRESENTEO  WITHIN  YEAR.   STATE  DATA  ACJUSTED  TO  A  BASE-YEAR  ARE 
SHOWN  HERE  AND  IN  TABLE  3.   UNIT  AND  SUBUNIT  MEANS  ARE  DERIVED 
FROM  STATE  CATA  ADJUSTED  TO  A  BASE-YEAR  ANC  WEIGHTED  BY  TOTAL 
STATE  LAND  AREA  VALUES. 


£/  CALCULATIONS  PERFORMED  USING  THREE  SIGNIFICANT  POSITIONS.  THE 

NUMBER  OF  ASTERISKS  REPRESENT  THE  STATISTICAL  SIGNIFICANCE  LEVEL 
*  10  PERCENT;  **   5  PERCENT;  ***   1  PERCENT.   SIGNIFICANCE 
LEVELS  FOR  STATE  AND  UNIT  CHANGES  ARE  DETERMINED  FROM  ANALYSES 
OF  CATA  PRESENTED  WITHIN  YEAR. 

£/  HUNT  STATE  BEGINNING  IN  1975;  SEE  TEXT  FOR  DETAILS. 
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Fig.  3.  Numbers  of  mourning  doves  heard  per  route  by  State,  adjusted  to  a  base  year,  1976. 


Fig.  4.  Numbers  of  mourning  doves  heard  per  route  by  physiographic  region,  adjusted  to  a  base  year,  1976. 


Decrease  (>10%) 
No  Change  (<10%) 
Increase      (>10%) 


Fig.  5.  Changes  in  numbers  of  mourning  doves  heard  per  route  by  State,  1975-1976. 
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Insufficient  Data 


Fig.  6.  Changes  in  numbers  of  mourning  doves  heard  per  route  by  physiographic  region,  19751976. 
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1966  to  1976  Long-term  Population  Trends 

The  1976  population  indices  for  the  United  States, 
the  combined  hunting  States,  and  combined  nonhunt- 
ing  States  are  above  their  record  lows  established  in 
1970  and  1971.  The  1976  population  index  for  the 
United  States  was  12.7%  above  its  preceding  10-year 
mean  of  2 1 .2  doves  heard  per  route  (Fig.  7) .  The  current 
combined  hunting  States  index  was  also  above  its  mean 
by  15.4%  while  the  combined  nonhunting  States  index 
was  4.8%  above  its  long-term  mean  (Fig.  8). 

Adjusted  BDFs  plotted  in  Figs.  7  and  8  reflect  the 
trend  in  population  indices  since  1966.  Linear  regres- 
sion analyses  of  these  data  (Table  3)  are  shown  in 
Fig.  9.  The  indices  decreased  at  an  average  annual  rate 
of  0.4%  in  the  United  States  and  1.8%  in  nonhunting 
States.  In  contrast,  hunting  States  increased  at  an  an- 
nual rate  of  0.1%.  The  study  reveals  a  gradual  overall 
decrease  in  the  nationwide  dove  breeding  population 
between  1966  and  1976. 

Regression  analyses  of  State  values  for  the  11 -year 
period  showed  8  States  (16%  of  the  land  area)  with  sig- 
nificant upward  trends  in  the  population  index,  com- 
pared with  10  States  (21%  of  the  land  area)  with  down- 
ward trends  (Table  3,  Fig.  10).  A  similar  study  of 
physiographic  region  data  from  1966  to  1976  is  also 
presented  in  Table  4  and  Fig.  11.  Population  indices 
have  been  increasing  in  an  area  extending  from  the 
Texas  Gulf  Coastal  Plain  to  the  Lower  Mississippi  River 
Plain,  in  sections  of  the  Columbia  Plateau,  and  the 
Southwest.  Decreasing  trends  were  prevalent  in  the 
northern  Appalachians,  Interior  Low  Plateaus,  Ozark 
Plateaus,  Lower  Coastal  Plain,  and  in  the  northern 
Great  Plains. 


Status  of  the  Eastern  Management  Unit  Population 

The  Eastern  Management  Unit  consists  of  27  of  the 
48  contiguous  States,  including  30%  of  the  land  area 
and  22%  of  the  current  dove  breeding  population  in  the 
country.  In  the  Eastern  Unit,  dove  hunting  is  permitted 
in  17  States  representing  70%  of  the  land  area  and  80% 
of  the  currently  estimated  dove  population .  In  1 976,  the 
mean  breeding  population  index  was  17.3  doves  heard 
per  route  for  the  Unit,  with  18.7  doves  heard  per  route 
for  the  combined  hunting  States  and  14.5  doves  heard 
per  route  for  the  combined  nonhunting  States  (Ta- 
ble 1). 

1976  Population  Distribution 

Extensive  areas  of  high  dove  densities  were  reported 
from  the  Central  Lowlands  (Region  124)  and  the  Upper 
Atlantic  Coastal   Plain    (Region   032).  States  with  a 


mean  of  30  or  more  doves  heard  per  route  included  Ohio 
and  Mississippi  (Table  3,  Fig.  3).  Densities  were 
generally  low  in  the  Appalachian  Highlands,  northern 
uplands,  and  the  lower  Atlantic  Coastal  Plain  (Table  4, 
Fig.  4).  Louisiana  and  seven  northern  States  had  means 
of  fewer  than  10  doves  heard  calling  per  route  in  1976. 

1975  to  1976  Population  Changes 

The  Eastern  Unit  BDI  decreased  0.6%  from  17.4 
doves  heard  per  route  in  1975  to  17.3  doves  heard  per 
route  in  1976  (Table  1).  Population  indices  increased  in 
those  physiographic  regions  (Fig.  1)  representing  37% 
of  the  total  land  area,  decreased  in  59%  of  the  area,  and 
showed  no  change  in  4%  of  the  area.  The  most  extensive 
areas  of  increase  included  the  Upper  Coastal  Plain 
(Region  032),  portions  of  the  Appalachian  Highlands 
(Regions  052,  085),  and  the  Central  Lowlands  (Region 
123).  Substantially  lower  population  indices  occurred 
in  the  northern  uplands  (Region  010),  Lower  Coastal 
Plain  (Regions  033,  037),  portions  of  the  Appalachian 
Highlands,  and  including  several  New  England  States 
(Figs.  5,6).  From  1975  to  1976  the  combined  hunting 
States  index  decreased  2.9%  and  the  combined  non- 
hunting  States  index  increased  5.3%  (Table  1). 

The  mean  survey  date  was  26  May  in  1976  and  27 
May  in  1975  in  the  Eastern  Unit  (Table  2).  In  1976,  the 
mean  temperature  at  the  beginning  of  the  survey  was 
4.4  C  cooler  than  in  1975.  There  was  no  important 
difference  in  the  percentage  of  high  disturbance 
recorded  per  route  between  1975  and  1976.  The  Eastern 
Unit  had  the  greatest  proportion  of  survey  route  stops 
affected  by  high  disturbance  (10%)  of  any  unit  in  1976. 

1966  to  1976  Long-term  Population  Trends 

Population  indices  for  the  Eastern  Management 
Unit,  the  combined  hunting  States,  and  the  combined 
nonhunting  States  in  1976  were  above  their  historic 
low  established  in  1974.  The  current  indices  for  the 
Eastern  Unit  and  the  combined  hunting  States  were 
below  their  most  recent  10-year  means  by  3.4%  and 
6.5%,  respectively,  whereas  the  combined  nonhunting 
States  index  was  4.3%  above  its  long-term  mean  (Ta- 
ble 3,  Figs.  7,  12). 

Regression  analysis  showed  a  significant  downward 
trend  in  the  Eastern  Unit  population  index  between 
1966  and  1976:  the  mean  rate  of  decrease  was  1.6%  per 
year  (Table  3,  Fig.  9).  During  the  same  period  the  com- 
bined hunting  States  index  declined  at  a  mean  annual 
rate  of  2.0%,  and  the  combined  nonhunting  States  index 
decreased  at  0.7%  per  year.  Long-term  trends  by  State 
and  physiographic  region  are  shown  in  Figs.  10  and  11. 
Only  three  States  (6%  of  the  Unit's  land  area)  had 
statistically  significant  upward  index  trends,  compared 
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with  six  States  (25%  of  the  area)  with  downward  trends. 
The  trend  in  the  Mississippi  Alluvial  Plain  (Region 
035)  showed  an  increase.  Population  indices  declined 
primarily  in  the  Appalachian  States  and  Louisiana. 

Status  of  the  Central  Management  Unit  Population 

The  Central  Management  Unit  consists  of  14  of  the 
48  contiguous  States,  representing  46%  of  the  land  area 
and  52%  of  the  current  breeding  population  in  the  coun- 
try. Within  the  Central  Unit,  dove  hunting  is  permitted 
in  nine  States  representing  68%  of  the  land  area  and 
74%  of  the  estimated  dove  population.  In  1976,  the 
mean  breeding  population  index  was  27.0  doves  heard 
per  route  for  the  Unit:  it  was  27.5  doves  heard  per  route 
for  the  combined  hunting  States  and  26.2  doves  for  the 
combined  nonhunting  States  (Table  1). 

1976  Population  Distribution 

Extensive  areas  of  high  dove  densities  were  reported 
from  the  southern  portion  of  the  Great  Plains  and  over 
much  of  the  Central  Lowlands  (Regions  126,  135,  137). 
States  represented  by  a  mean  of  30  or  more  doves  heard 
per  route  included  North  Dakota,  South  Dakota, 
Nebraska,  Kansas,  and  Oklahoma  (Table  1,  Fig.  3). 
Densities  were  generally  low  throughout  most  of  the 
Rocky  Mountain  States  (Table  4,  Fig.  4).  Montana  and 
Wyoming  had  a  mean  of  less  than  10  doves  heard  per 
route  in  1976  (Table  1,  Fig.  4). 

1975  to  1976  Population  Changes 

The  Central  Unit  population  index  increased  7.7% 
from  25.1  doves  heard  per  route  in  1975  to  27.0  doves 
heard  per  route  in  1976  (Table  1).  Population  indices 
increased  in  those  physiographic  regions  representing 
73%  of  the  Unit's  land  area,  decreased  in  26%  of  the 
area,  and  remained  unchanged  in  1%  of  the  Unit  (Ta- 
ble 4).  Changes  greater  than  10%  in  the  breeding  index 
are  illustrated  by  State  (Fig.  5)  and  physiographic 
region  (Fig.  6).  Extensive  areas  of  population  increase 
were  found  in  most  of  the  Great  Plains  and  the  Gulf 
Coastal  Plain.  Areas  showing  decreases  greater  than 
10%  included  parts  of  the  northern  and  southern  Great 
Plains  and  the  Interior  Highlands.  From  1975  to  1976, 
the  combined  hunting  States  index  increased  7.0%  and 
the  nonhunting  States  index  increased  by  8.5%. 

No  important  differences  in  mean  survey  tem- 
peratures or  in  high -disturbance  factors  along  survey 
routes  occurred  between  1975  and  1976.  The  1976 
survey,  however,  was  run  slightly  earlier  than  in  1975 
throughout  the  Unit  (Table  2). 

1966  to  1976  Long-term  Population  Trends 

The  current  population  index  is  5.1%  above  its  most 


recent  10-year  mean  of  25.7  doves  heard  per  route 
(Fig.  7).  Since  1966  the  combined  hunting  States  in- 
dices have  remained  nearly  stable:  the  1976  index  was 
5.0%  above  its  long-term  mean  (Table  3,  Fig.  12).  The 
current  combined  nonhunting  States  index  is  5.2% 
above  the  1966-75  long-term  mean,  and,  following  five 
consecutive  years  of  increase,  it  is  28%  above  its  lowest 
point  in  1970. 

Regression  analysis  shows  a  slight  downward  trend 
in  breeding  population  indices  from  1966  to  1976 
throughout  the  Unit.  This  trend,  however,  was  not  sig- 
nificant (Table  3,  Fig.  9).  Annual  rates  of  decrease  in 
the  BDI's  were  as  follows:  Central  Unit  -  0.6%:  com- 
bined hunting  States  -  0.3%;  and  combined  nonhunting 
States  -2.1%.  The  annual  rate  for  nonhunting  States 
represents  the  greatest  rate  of  decrease  of  any  Unit  or 
subunit.  Long-term  trends  by  State  and  physiographic 
region  are  shown  in  Figs.  10  and  11.  Two  States  (12%  of 
the  Unit's  land  area)  had  statistically  significant  up- 
ward population  trends,  compared  with  three  States 
(24%  of  the  area)  with  downward  trends.  Increasing 
trends  were  limited  to  the  Gulf  Coastal  Plain,  and  in 
regions  along  the  Colorado-New  Mexico  border. 
Decreasing  trends  were  prevalent  throughout  the 
northern  Great  Plains  and  the  Ozark  Plateaus 
(Fig.  11). 

Status  of  the  Western  Management  Unit  Population 

The  Western  Management  Unit  is  composed  of  7 
States,  representing  24%  of  the  land  area  and  26%  of 
the  current  breeding  population  in  the  48  contiguous 
States.  All  States  in  the  Western  Unit  permit  dove 
hunting.  In  1976,  the  mean  breeding  population  index 
was  26.2  doves  heard  per  route  (Table  1). 

1976  Population  Distribution 

Highest  population  indices  in  the  Western  Unit  were 
generally  restricted  to  the  Intermontane  Plateaus  of 
Arizona  and  the  California  Coast  Range  (Regions  214, 
222,  224,  246).  Arizona  and  Nevada  were  represented 
by  30  or  more  doves  heard  per  route  in  1976  (Figs.  3,4). 
Low  population  indices  were  distributed  throughout 
much  of  the  Great  Basin  and  Rocky  Mountain  regions, 
and  in  the  Pacific  Northwest. 

1975  to  1976  Population  Changes 

The  Western  Unit  BDI  increased  31.8%  from  19.9 
doves  heard  per  route  in  1975  to  26.2  in  1976  (Table  1). 
Population  indices  increased  between  1975  and  1976  in 
those  physiographic  regions  representing  85%  of  the 
land  area;  they  decreased  in  9%  of  the  area  and  did  not 
change  in  the  remaining  6%  of  the  land  area  (Table  4). 
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Fig.  7.  Population  indices  of  breeding  mourning  doves  by  management  unit,  1966-76. 
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Significant  Decline  (p  <  0.05) 

No  Significant  Change  (p  >  0.05) 

Significant  Increase  (p  <  0.05) 
Insufficient  Data 


Fig.  11.  Trends  in  numbers  of  mourning  cloves  heard  per  route  by  physiographic  region,  determined  from  linear  regression 

analysis,  1966-1976. 


30  "■ 

LJ 

28  ■■ 

_J 

CT 

-■ 

<  ) 

CO 

26  •• 

1*) 

.. 

D 

_l 

2y  -■ 

LJ 

■■ 

3 

22  ■■ 

D 

or 

.. 

cc 

LJ 
Q_ 

20  " 

O 

. 

z 

_J 

18  " 

—I 

cr 

o 

- 

n 

az 
ex 

IB  ■ 

i 

to 

LJ 

>■ 

r> 

1M  " 

□ 

LJ 

o 

■ 

(T 

rr 

LJ 

> 

12  ' 

.  -fcflSTERN    N0NHUNTINC    STATES* 


HORIZONTAL    LINES    INDICATE    10-TEAH     U9S6- 19751     MEANS 


H r- 


195B  1967  1968  1969  1970  1971  1972  1973  197H  1975  1976 

YEPR    OF    CALL    COUNT 


Fig.  12.  Population  indices  for  breeding  mourning  doves  in  the  Eastern  and  Central  management  unit  and  nonhunting  States, 

1966-76. 


19 


I 
o 


< 

p- 

OO 

> 

00 

LU 
U 

ph 

o 

z 


1/1 


o 

z 


o 


CO 


> 
o 
o 

o 


oo 

O 


UJ 


t 

m 


CD 

< 


z 
3 


z 

HI 

X 

at 
o 

< 
z 

< 


z 

QC 


to 

< 

UJ 


a  p- 


^    i 


Q  < 

Z  UJ 

«*  (X 

-J  < 


^ 


t  in 

• 

1 

t 

w* 

m 

t 

>g  p^ 

-J 

o    •     « 

o    • 

l/>  o 

to 

oo 

oo 

a 

o 

oo 

O  O 

o 

-*  1/5  1/1 

pg  t/i 

z 

z 

z 

z 

z 

Z 

z  z 

a. 

0. 

a 

a  a 

a 

a 

a. 

gf  o> 

0> 

pg 

+ 

•O 

in 

eg  cr-  cf> 

pn 

pn  «r  gj 

o*  en 

pH    0> 

-i  pg 
I    1 

o 

I 

pn 
1 

pg 

I 

pg 

pg  o 
pg 

1 

CO 

1 

f>-  —4  pg 
t     1 

gf  rg 

t    I 

ISJ   (T| 

pg 

— i 

p» 

m  m 

pg 

m  gj 

pg  pg  pg  po 

<o  P» 

m  p» 

r- 

cr 

pn 

o  pg 

gf 

pg  oo 

co 

pn  m  r- 

v  ca 

-g  u-\ 

•-4 

•— i 
1 

I 

1 

m  pg 
1    I 

pg 

pn  gj 
1 

in 

1 

in  — i  -j 
1    l 

pn  pg 
1     1 

in  pn 

O 

pg  o 

gf 

r- 

O 

pg  o 

C7> 

O  pH  "> 

p»  ej 

•     t 

t 

t 

• 

• 

• 

• 

•    # 

• 

•      t      » 

•    i 

^  CO 

•^ 

00 

>o 

o 

m 

p- 

o  eo  m 

O  CO  o 

m  g) 

eg  eg 

-* 

r-i 

pg 

p* 

-* 

pn  p* 

^  pg  pg 

pg 

0>  eo 

gj  p- 

CT- 

0- 

— i 

eo 

rg  pn 

o 

o^n 

gf  in 

•   « 

# 

• 

• 

• 

• 

t 

•   t 

• 

*    •    * 

•    • 

m  in 

pg 

pg 

r~ 

pg 

o 

>0 

m  gj 

p- 

o  gj  o> 

m  pn 

eg  pn 

"H 

pg 

pg 

pg 

p4 

pg  -g 

-g  pg  pg 

pg 

pg  -r 

o 

gf 

-t 

m 

— i 

m 

pg  .*• 

*-J 

pg  gj  *■ 

pn  m 

—  gj 

o 

o 

gf 

gf 

gj 

pn 

m  co 

CO 

0>  r«-  eo 

pn  ^ 

eg  eg 

pg 

pj 

pg 

pg 

pg 

rg  p* 

pg  p« 

pg 

f>  gf 

— 1 

pg 

o 

m 

r- 

m 

pg  t-4 

pg 

p-  gf-  O 

-t  pn 

1/1 

UJ 

Q>  gj 

O 

50 

p» 

in  in 

pg 

ir\  p» 

CO 

p-  cr  o> 

•o  m 

r» 

—>  (M 

p* 

t-i 

pg 

PM 

pg  pg  pg 

rg  -g 

— i 

<J 

p- 

pg  pn 

pn 

CO 

CO  IT 

p- 

0" 

O  gf  p. 

gf  pn 

<S> 

eg  — 

o 

gj 

P» 

gj 

r» 

«f 

r-  — i 

o  r* 

pn  og 

ONH 

Pi 

** 

pg 

rg 

pg  c\ 

pg 

•    oi  eg 

—i 

z 

pg 

m  gf 

r- 

rj\  o« 

pg 

gjo^gfcogjogjgrgfpp 

H 

•    i 

• 

t 

• 

• 

t 

• 

•    • 

• 

t    t    • 

t    < 

Z 

CO  e> 

CD 

ef 

gf 

gj 

>o 

r- 

gj  pg 

CO 

o  r-  pg 

pg  mi 

3 

■•I 

H 

pg 

rg 

-* 

pg  pg 

-*  cm  pg  «\ 

I 

CI  N  O  ff  O  Id  «MM/\  CI 

-* 

in  «r  & 

o>  - 

•     t 

t 

• 

• 

• 

i 

* 

•    t 

• 

•    •    • 

t    i 

O  CO 

pn 

o~ 

--» 

•O 

-o 

CO 

pn  «<■ 

cr> 

en  gj  pn 

m  gj 

pg  pg 

— i 

pg 

pn 

pg 

pg 

pg  m 

pg  pg 

pg 

pg  en 

V 

in 

•m 

(J- 

CO 

tr 

O  pg 

in 

O  O  gf 

pg  m 

en  o> 

—t 

gf 

pn 

in 

o 

m 

pg  pg 

pg 

o  pg  m 

C7»  IT 

pg  -* 

1— 1 

pj 

CM 

pg 

-- 

pg  pn 

•-< 

HCIH 

pg 

en  pg 

aj 

gf 

gj 

O  <n 

g? 

grgf^r-r-ocsp- 

CO  CO 

O 

pg 

p- 

>0 

g> 

gj  o  -- 

—> 

O  0»  gj 

ao  *r 

-*  pg 

i-i 

pg 

pg 

pg 

t-» 

rg  g^ 

~* 

p*  pg  -g 

m 

pg  eo 

m 

pn 

p* 

«r 

— i 

cr 

m  o 

•m 

>*■  pn  oo 

pg  f* 

rg  co 

m 

gf 

co 

CO 

CO 

co 

-l   CJ« 

p- 

HO* 

co  <r 

pg  «* 

»* 

rg  pg 

PJ 

pg 

pg  P0 

*-* 

rg  pn  p* 

pg 

o  gf 

ao 

gj 

pn 

in 

•^ 

pn 

C7>  O  m 

r»  >f  pg 

eo  eg 

•    • 

t 

• 

• 

• 

• 

■ 

•    t 

• 

•    t    t 

t    i 

pn  ct> 

pn 

o 

r- 

m 

r- 

>r 

m  co 

eg 

g?  o  o 

<f  Cf 

pg 

-* 

pj 

pg 

m 

f-i 

pg  «*■ 

rH 

•-4  pn  pg 

pn 

pg  0*  pg  pg  C7> 

CO 

gp 

m 

m  -g 

md 

P»  cr  p» 

m  p- 

m  eg 

to 

CO 

w 

o 

•-4 

in 

gj  in 

o 

gj  ct>  ca 

O  gf 

m  -* 

in 

r- 

in 

gj 

—> 

o 

o  pg 

0" 

o  o>  r- 

gj  ir 

m 

PI 

pn 

m 

pj 

pn 

m  pg 

• 

rg 

-«  pg 

t 

pg  — 

i 
< 

•    • 

t 

• 

VI      t 

•   •  z 

■> 

<t  _j 

< 

</)  o 

• 

—  <_>  z 

t 

-1  UJ 

_i 

< 

_j 

> 

< 

o 

>— ■   • 

<i 

•      1  UJ 

<    i 

<  o 

u. 

U 

" 

* 

-i 

x 

X  z 

a. 

Ct  Vi  r- 

>  3^ 

•H      «0      t      t      »   O    —t      t  —I 

O  l/l  H  i/l  w  (/)  rt  OWO 

z    '-z.-z.-z.        *  z 

o,      a.  c  a       a 


5>hp:*OOOihnO 

rnp40opgego>engfp4<e 
o  I  w  I    I    I   oo 


I  v 


I 


w| 

orgomm-*o>o>oo 

•  «••••»••« 

OOO-O—  N-rgrn— .o 
Opionncici  ciho 
—  I  -*  -I  I    I    I  ~* 

I  I 

H  O  O  18  CI  OKI  4  O  O 

p4g}0<OQ>p4pgcomO 

pg  eg       pg  h       CI 

^•pnocf'ppipngjgjpnpg 

•  •*•    •••••« 

eogfOo>°oegoogfO 

pg  eg         hhci 


I 


i  g? 

i 


in 


on 

uj  m 
p-  • 

<  pn 

p> 

00 

pn 
O 
z  m 


CIOOO'NC*0>tpl 

^omgjpggscoino 
eg  -<       <m 

ooopnmgjgjp^mi-* 

gsogjp-mpgop-opnipn 
eg  pg  pg  eg       pJph 


I 
pnopno»p>.o»rngfpgoo|ao 

o 

pn 


2(P|O0«CfN*pig>Op<* 

*-en  pg  »h  m       h  »g 


z 

X 

o 

z 


<e  f-  o  o> 

•  •it 

cimo* 
m 

en  pg  o  m 

•  •    •    • 

pn  oo  o  m 
pg 


~r  eo  — '  gj  p-  —• 
•    ••*•• 
o>  m  en  co  pg  o 
eg      m 


co  gj  eg 
•    •    • 

o  r»  -- 
eg 


p~  pg  oo  in  <»  o 
•    •    •    •    • 

■C  -*  o  cp  rg 

eg       gf  |. 

I 
mog^megpninico 


i  gj  o  ao  o 


^ 


p*« 


o  pg  o  o 

•  •  •    • 

m  o  p-  in 
to 

<e  -g  o  o 

•  •   *   t 

*sgo* 
eg       p4 

tr  p*  gj  pg 

•  •    •    • 

pg  r-  o  h 

pg       pg 


I 

co— !.j.-ir»>o-4a 

•  •••••    4 
mpHCf'pgpnopgi* 

h  hki 

gj  eg  p»  gj  co  o: 

•  •    •    •   • 

p»  -«  o»  m  ph  o 
pp  pg  en 

oo  ao  p>  o>  P*  oo 

•  •    •  •    •  • 

r-  -*  pn  en  pg  o 

pg  pp  m 


CKITHOOOpi   CflMlfl 

pgpncopnpH0Do>>*^,CP 
•    ••*•••••• 

pncncpmr-m^ogjin 
run       pn  pn  <n 


Z    •  Z  (/>  x    •    •     «o 
zo  —  ooox-?^"-    • 

OZ«I«p-     •     •     ilh 

o»-xxxzz*:u> 


I 
I 
I 
I 
I 

I   gj 


I 


gf 

« 


I  m 
l 

|« 


i  «n 


I. 

I 

a 
l  < 
i   oa 


wi 


rg 
a 


in 


I 
I 

!  a 


20 


o 

UJ 

3 


Z 
U 

o 

I 

I 

I 

<0 


< 

1/1 

>" 
m 

</) 

LU 


z 


Q 

o 


UJ 

a 
m 

> 
a 
o 

z 

z 
oc 

o 


o 

z 

ID 


z 

3 


Z 
UJ 

SL 
UJ 

O 

< 

< 
3. 


< 

K 
Z 
UJ 

O 


21 


3 


O 

V 

I 

r» 
I 

XJ 

o> 


CD 


o 

z 


111 

o 

o 

z 


CO 


o 
o 

o 

z 


3 

o 


1/1 

a 
z 

LU 

a 


co 


Z 


a: 


l/> 
LU 


t       | 


i: 


•    t  m  m    •  m 


z  z 


CM  m  ■» 


m  cm  r-  cd  m 


p-  r»  ro  «»•  m 

•  ■  •    •  • 

in  f-i  **  ^  — < 

cm  oo  h»  o  "■• 


ir\  _  — i  pg  «- 

p-  pn  .o  pg  in 

•  t  •   t    t 

<»  «0  •*  — *  — ' 


•t  >o  «0 

i/n     •     •  • 

uj  -j  <m  m 

r»  LP.  ^  PH 

< 

H-  «7>  ^ 

Z 

—  _.  r-  -4 

r-    «    •    • 

JN"«N 
X 

pg  •*  « 
•    t    • 

in  <m  ih 
m  —i  —> 


22% 


(*>  CM 

a>  o>  cd  ceil 


r-  *  —i  m 
•    •    •    • 

m*  <r>  o» 


•  31 


Jjl 


»    » 


•   • 

cr  co 


I   I 

oafs 

•   *   4 

cm  r»  4| 


C7>  CKiri 

•J  1 

m  <x»  fsi 

•*      IH 

r-  eo|  <n 


in  -*  -*  0*  -» 
•    f    •   •    • 

^  — i        —i  »* 

m  «  •«  cm  r» 

■   t    •   •   • 

«r  — i      — <  —i 

<o<\imr»min<oi>»i 
i    •    •    i    •    •    <    « 

co«o>r»upgri<q 

•f  .*  pn  pg 


>0  Q3  o  cr  ^  oc 
•    •     •    •    t    •    « 

m  cr  o  gj  -*  m  ce 

\r\  *-*  ~+       —i~* 


m  «*  r-  p-  r»  ■*  I*" 

•        ••!••< 

!••  O  IPI*  «  Ifl  « 


• 

•  u_  o  t 

isj  —  X  lUII 

—  _J  <  .»  LU  <  l/l 

a  <  u  lu  a.  i-  < 

«l  l_>  ~  Z   U   _>  .* 


>- 

< 


00 


O 
UJ 


Z 
3 


si  a 


Id 


di 


d 


a 


-»•       tri 

PM  pgj 

*  J 

i 


** 


*|  *, 


mm 
*gg 


§g§ 


3 


S 


.-I   H 


W    O  W    L0 
UNSZ 

<J   t_>  H   O 

«   W  _,   to 

Id  3  OS 

>  Cn  O 

<;  to 

a 

o 

fc  oi  O 

P  to  PQ 


PS 

< 


w 


i 


O   tO 

to  <c 
c_> 

O    M 


H   H 

M   < 

C3    tO 


i 

H 
O 


<l 


P9|O|(0|  td| 


22 


I 
gj 

0> 


O 

UJ 


I 
Q. 
< 

<x 
o 

o 

tort 

to 

> 

X 

a. 


00 
LU 

o 

o 

z 


1/1 

z 

UJ 

a 

o 

z 


oe 
o 

UJ 

> 
o 


o 


O 


00 

a 


as 


z 

3 


UJ 

z 

UJ 

O 

< 


z 

0£ 


00 

< 


•      •   O       •      l-UMfl    O      « 

in  i/i  •<  i/i  ^i  o  o  o  *  i/i 


i/i»*oi/ioi/ii/n/)i/)i/)i/) 


I  I 

i  I 

,.  m    ......  i  -  i 

1/lOl/ltAl/lVlUllll 


z  z       zzz 

a.     a.  a.  a.  a       a  o. 


zzzzzzzz      z zzzz z 

o,  a. 


I       °.| 


5jn<ooto-iA-*    •  o>p»tortgrg}ropgr-«"gtoo    •  meopooogpcogr    • 

C.........UJ...........UJ.......LU 

ow-MommK^N    trgpopoogfopOtortpgr-o    •  cr'to"-<mi-i»"0    • 
i    i    i    i  itiiz  i        i   «   i    i    i  z       ii        ii       z 

I 


ffiM 


otnc^rncpgr^mp-    tm^romr-ogsgrror-o    ^^obh^o1 


uj 
cDrggrp-©gfr-pog"to"   i(i»*M<iNOMn  joo    «r-g5pgmpng3pn    • 

III  I     I    I    I  I         I   -i   I     I     I  -Ml         II 


JD   —  PJJ-CONU^'OQ'O      lON-Hlf!ONN»<'t-«0     •  OPggpNgpPO-" 


UJ    I 


j-im^ooiM^o*    i  •.  (i\  <  •<  »<  o  ■t  (toho    toaD-"cog3©-" 

(M  ^J-   — •   (M  Pi  — .  —  _>   z  —   (M  f—  «"  -•  Z  PJ  pJ  N  rf(M  «1  Z    | 

I 

OIOOOIMMOa,Hp4><     tpOPgO^mOPgr-r-r-rOO     (  (<1  S  N  O  -<  U\lfl      •    j 


o>   I   it.  i?co-t-'-o*>off'N    •  p.pgp-oooporgO'-.o    #-4^^-o«^<-i 

|rt    |  —  «-0  —i  (M  eg  >4rilMZ  Pg  .rt  •-<  tort  «H  Z         (M  — I   gp  »"  .rt  PO 

I*  |    omeroromgjomgj    «.rtmo'>r-aopgro<7,rogjo    .oo.fco.roro 


UJ    | 

I 

I 


*  a>  <o  ■* 

tort  <T  to" 


V   00 

-4  Pg 


■0  cm  r»  gp    •  gj 

H^riz 


aoaorj*inrvj-4r->^r-o>    •  ro 


-«  -4  »" 

OCIl*  ^  N  r-  00 


sQ  o  -j  (M 
<M  *   -" 


tort  CO 

rg  (N 


*•*•«»■ 


in    •  tj< 
m  jt 


in*«Nn* 


in  •»•  r»  m 

rg  po  mi 


ro  <r 
rg  pg 


>0  O  P- 

-o  a-  — 


o»  *  o  o  o  >r  o> 

totH  to" 

po  -i  r-  in  cm  po  m 


-"  o    . 

Z 

moo 
po  o  po 


o  00 
«\i 


ro  m  r- 

»"  ^  eg 


uj   I 


O    PJ   P»    gj    *  »rt  -rt       »     I 


o  *0 
pg 


00   "-l 
"l  CM 


gp  gj  O 

»"  -<  PO 


UJ    | 


wA         IflMfl^OH 


UJ  I 


in  —  ■*   o> 
rg  * 


■"  rg 


ro  m  * 

o  in  gj 


po    •  ojx 


*  r-  o  pg  o  m  « 

pg  •«•       •■)  ft 


«oo 

MOBl 


oojasnmHH 


O     t  p. 

po  z 


co  gj  r-  r»  pg  P-  gf 

to  in  o  o>  o  m  o» 


pg  o  m 


PO 

o  co 


tort  pg 


r»  0»  rg 

tort  —.   po 


gj  po  o  »"  m 


rggjorgcviiftr-poorg    tfjx— imr-oocNj^inpogjop" 


O  «* 

po 


o  * 

pg  -* 


co  oo  -t 

•rt  —  P0 


O  m  m*   po  0>  ■*  r» 


PO  0s  -T  -O  ""  — ' 

f4  gp  <-•  rg  pg 

I  ll\IA*NH* 


m  <m  o 

P0  PM 


<0   »  CO 
fM  Z 


mooo»o*N 
«M  pg 


I 


>r 
oo  ro  in  rg    »grmoop-mpgg5coo 


o  o  o» 

-"  O  r» 


O  <7> 

pg 


o  >e 


o  o 

pg  pg 


"OKI 

o  in  e  <o  g<  tr  o  n  <o  4    •compgpg-"pg«oinmo    • 


*  gj  o>  po 

»rt  >T   tort 


o  o 
pg  pg 


gj  o>  -* 
pg  pg 


o    •  •* 
ro  z 


gf  po  o  »"  o  ^  pg 

^i  (M  _i  tort 


O   OD 


.0  m 


gr  gr  *a 

-<  •-*  PO 


O  -<  <r 


p»  m  o> 

—  — i  rg 


r-ocr.j-pooogjm 


\r\  rg  -<  r\j 
rg  in  ^ 


in  o  rg  gj 


»rt  rg 
oo  * 


•o  o>p. 
>"  pg 


o    •  p- 
ro  z 


rg  pg  >^  in  o  ro  pg 

_,  <M  — <  tort 


tort      .  p0 

z 


oo  oo  r»  gr    •  m 


m  *  o  <r 

Mil   H 


rg  rg 


r«  tort  o 
<M  rg 


ro    •  -o 
ro  z 


gj  ro  a>  r*  o  ro  <o 
m  p«  o  u»  o  m  o 


gj    .  p- 
w    •  ro 


o  <J 

PO 


o  <o 


P0  o 
^  pg 


<r  ct>  o 

Prt  to"  po 


o^mtoHP-tortgrrgmoor-    •r-moo    •moomr- 


lUlfll* 

pg  -r  -" 


po  o 
pg  pg 


p-  ro  gf 
rsl  pg 


pg    t  r» 


0>  «rt    i  rg  ro  r-  <r 

rt    NZH 


t       •       • 

UJ  UJ  UJ 


-t  tort  z  z  z 


O  to-l 

ro 

p-  ro 
t     t 

o  gs 

PO 


-"  -o 
^  rg 


o  ^ 

pg  po 


au 

rg 

o> 

— - 

rv) 

rg 

ro 

00 

in 

. 

< 

i 

CO 

oo 

r- 

-" 

•" 

(SJ 

UJ    I 

I 

! 

i 


o  +  oo,NOir*ir""ifio>rgovoNN(Mr><ooNg,"<to<or-oc»r,r" 
•*ro<fr-r~mg3-"romcrog3C7,-»oror-rgrg<jto"g3P-tnr-ogropgrg 

pging3*poompoc7>po<-igap-oDPgp--"pgr»-(r<Jo-"g3m^jpggjrMOO 
pn<-<tortrggjrg-.rom  -"»"       t-g       ro  ~*  r*  rg  «r-"m 


I 
I 
I 
I        -" 


I 
m  i 

I    I 


ro 


m 


0> 
CD 


O    | 


pg 
o 


l- 
m   | 


z   \                                                  >.                                                      ^                                   M  >« 

U    I                                                                       UJ)                                                                           UJ|                                                 UJ|    I  _l  < 

—     I                                                                                                                                                                                                                    I  <  C£ 

O   I  O""rgrogpmg3r"— <pg-"Pg""pgOi-<pging3""rgromo— .rgpo^^rngr""   j  k-uj 

uj    |  tortf.,  nrnpornporo.T'J'mingjgjr-oooococDO^O^OCT.Wtoj— i  -"  rg  rg  rg  >r 

Qt|  ^^"^rttort-rtto--" 


l-  <    I 


23 


z 
o 
o 


I 

IT 


o 
o 

o 

X 
a 

< 

o 

o 

l/> 

> 

X 

a. 

> 
as 

i/> 

UJ 
W 


UJ 


z 


CL 
CD 

Uu 

> 

O 

O 

o 

z 


K 
O 


l/> 

a 


si 

< 


ll]  1       t_i.H«<<o.— '     «  in      t      •      «      • 

|5|t-zi    •   t   ■   ...   ..   •  •   ••••• 


— <  in    .mm    •  in    .000    .    •  —1    .    .in 


|C71<  O    I    z 


zzz      z      z      zzzz.  z  z      z  zz      zz 

0.0.  0.0.0.  0.0.0.0.0.0.0.0.  o-  o- 

|l/l  </)    I 

1         I 

ZI^J.  I 

1/1  UJ  <1     I       .....  UUtll.llUI      .......      •••••••••••• 

i/Jiaa  1  m**nn    •  cm  ~<  cc,  »«  gj    •oom*«MM*'ON»-<ir^*if\ir«i<iMO 

Ui3z  Zl  -*    I      I     Z    I  BM'    I    H    I  —  I      I    <*     I  — 

|c3<|Z    I  I  Mil  M 

lts)x)<   I 

ish  1 

jaazt-j|r-i~--<f*-oo    •  in  m  -*  r-  m    •  o»inf'>»og}«>'rr-g}-<-.rgooogj*-4-<*,>o 
1  «d  m  <    1     .....uj.....uj««.*.    ......    ....»*     ••• 

id  G  I-  NNHMh  •  j-  o  in  <m  cc  «^co<»#o<*m«*"Oir>'«'<Ocrc\i-">0*fsJ<DiNJ 
zicxd  O  -1  in  m  f\j  —  z  rg  .-  p»  -*  »*  z  1  m  #  ONfiON*  o*-*'0  +  n*  en  .-  « 
I  III  #   -*    I     I     I     I    •"•  N  11*1 

*   I 


Pi 


I 


I      -I 


z 

3 


Z 
UJ 

z 

UJ 

o 


a. 


z 

UJ 

U 


"  r- 
CO]  ^ 
O  IT 

ujj  o« 


n  g>  m  ?  9    «  eo  c  o  c>  >t    «r»inm-.r->*g5g}g30o>iriocj>cj>in«»,-'aog5 

I     I      ■     1     IU     1      1     <     t     tlli      1      1      ■     I     •     t     I      1     I     <      •      ......... 

r-omr-o    •  co  m  r»  «*>  a-    •Nmo>«mmp"Mn«(MfMn'»NOiooifi 

00  tt  4  N  0>     l0O4IM^      <0>N4  0>*N0'Blfl  +  4'JIOO0xfl,l,15'N'0 

i  r-  gj  o  ci  «*    «  r»  <nj  ro  -*  c>g    •  o>(7>c\iincoin"400,,g}cri©m.4rg3mr-g3o>(7> 
1  —   1        (nNW^zO'»'<NNZ^ir\Nin-'rt(\(  -4  cn  -*  cm  <m. 

□  «*   I    0  «»■  r-  co  r»    tnco  U'ff'*    iNNOM'i^iro^NN'OOxemO'HiOosN 

o»   1   gj  co  r»  •■<  c«    •  o  o  o  a>  »*    »fn^r>j«»,(Njf~rii-»'i^(<>''iif>'*-too-*'*'*"»0< 

OiJ  . — 1     I  (nNmHZCl*N-'NZIM<!l,l'H-^M  M         -*  — <  r4  «*  •"< 

LU 

a. 


Ol 


(*i  I   .<■  gj  cm  r»  m    •  m<N<comcMcooromor><rcopgc'->(\icrcro>0"*cj>rMrrto» 
r-    |      .....uj..    .............    ........... 

o^  1   «iiC"^<mco    »m<M"^'>JO>cO(«(Moor-f\jf>jm<*'CiricD<r-'f'>fV-^'^"ffO',>J 

H    I  (*>CMfO^Z«1'«'fNM-<nfsjr-ryrO-<(SJfM         »*  .*  -«  CM  .-I  CM 

cm   j   r-  >»••»■  m  r-    «^ooOF-a>r*r-*^ooa>'Jou^<7,*«T>(vjm-^<MOOOfr>o" 

|S.      J         I      I       )      ,       lUJ      I       ..........       .....»«....•..• 

c/>   j   ^  ^omti    i»\isoiino<(M»lciomiCfgcopgoS'»;ifi""mN'OCHP05«J(M 
p4   I         <Tic\jf\i»"i^**mf>Jrtfnr>jr-fO       cm  m  pn  -«  cm        — 1  — I  ^^  -«  cm 

— 1    I    f-  00  r-  <?■  >t     •  1—  r-  —  (\i  r»  in  — ir-rg— 1  ^  m  a*  o  in  — 1  ^  f-  m  *  to  -j  - <  j-  co  *o 

o>   1   gf  cn  o>  *J  r-    .a>4fi<OfO"-'(7>r'»«<or--«,ir\iri<»fMir*-JO<,r»iria>-4-oiri>ffi 

_    I  pi-.t^-i^i»ij<iriMrvji\|iMO-        .h  cm  cm        cm        -»  — <  •-<.*        -<»-i 

co  «t  p*  o  r»    •  meocj»mcMfM^rMOin<x>cji-*cocngr<j»p-cMCM-J-o'>.g<>>cPiin 
1    1    1   1    ill)    1    1    1   1    •».••»•«••••    ».....».•• 

ujo»  1  cm  r»  in  «m  gr    in5>o>of»oi<iNrtoj7*M*'>,^',iiflni(ii<rff"()'H  r-  •• 

0>f«>cMfn>o    iooONO^Ki'*o,r"ON-»N'J'rt»oNO'0    •  gr  o  cj»  in 


Q 

< 

UJ 

X 

o 

(/I  r» 


I 


a 

a  a> 


ujt7>  m  co  gj  gj  in    »ooiriiTimo>N'*,ooom<N(MO%N'rii'^CT>'^fr,rr,ff>    •  >o  cm  o  in 

OJ  .*    j  (m— «rsj— iznp-i^rcM  —  tnrjr-rvi        >)■  in  cm        CM        «*  »*              CO  Z              —IP* 

3  <u   1  m  c<  co  in    .    •  r»  <r  m  <j  gj    •  -4-<r»r-groin<Dr»-*g3'MCMg3gf    «tr\m<o-« 

uJ<    I  »...UJUi.....UJ.......•.••••..UJ•••• 

iw  I  "O^-oo    .    k  »h  <-i  r»  *  **    *\r\<t<B'*o>f\ir\-*v\r\~*r-<ri<v-T    i^^co 

N-«|f|ZZlfl*-l'NNZ(M4'<        ^f\|«>        <^         -<  •-<  z  «< 

rr»^m«ro    i^coira    •,©,ou-\a><\j-<irt-4-<NOo>or>-coooomii-\>t 

I  v   i  "*l^r~W^    tfo-<*j-<in    ih  «h> 4g«i>»^-t>fg«H>oif»fMP>j«r»cvjp,-if>-rin 

I  -•   1  pj^rgojz^r^fniN^^tM^tN       >»•  01  <*l  •*  »<            •*            •-"co 
3        I 

-±•0   1  — •  o  -o  ^r  o    .QOco(T(r~«>«coro«>tJo,floi^*oa>if\«-»'(nooinoir\r- 

CJJ  JJ    1  ....    tui..    .................    ....... 

I  —1    1  NrinHZ«i<)«n<r       rgintN       «>       N"*-       .-« — 4                 —•       m  ^  ^ 

I  N 

K    I  r»OU1C0>TNWOlf>l»<r(7'0>»O*lfltfMf>HOBJW(Tll»«"ON0>r»><Cl 


o  <  O  , 

«auj|fni-ir^*(  uir-^-a-co       u>(\j<-<i-i-h(\4<n  iMiNixm 


a,  UJ 

o  i   oiP«iM(n*in<OHfgm'»;ifi«r"000vH(M'<iMooooiM(n>r>0'»,ifi 
uj    I    r^rnfri(Mrgt\irgrgrnr>)mrnrnfimrTimrn<j->rii>ir(*r-ooa>--",'^'"tvJfNJ 


I 
I 

•  I 
10    I 

•  I 
Z    I 


.    I 


O 
I 


1 


o 

. 


in 
rg 

I 

—   I 

.   I 

10   I 

N  I 


.   I 
51 


eg 
rg 


m  1 

«M    I 

I 
m  1 


1 


uj   I 
a    1 


N  (N  'N   (N  W  N     I 


CM 


*     I 

•  I 

<o   I 
eg   1 

ro  1 

•  I 
r-  1 
pg  1 

o\ 

•  I 

SI 


51 
•  1 

rg    I 
<D    1 


I 

UJ  I 

">»  <Z>  I 

-I  <  I 

<  a.  1 

^-  uj  1 

o  >  1 

h-  <  I 


24 


z 
o 
u 


I 


z 
o 

o 
111 
a: 

o 


< 

o 
o 

■■4 


>- 

CD 

</) 

LU 

o 

o 

z 


to 

z 


o 

z 


CO 


o 
o 


o 


z 
ac 

o 


to 
a 


LU 


LU 


ou 

< 


O 

< 
<£ 


z 


at  I 


I   <•*-    •  -*    t  in    •  m  m    •  — *  o    •    •    •  o  o  to    •    •  m  m    •    •    t  — <    •  o  o    • 

I     Ot0OLUOl/1OOl/1O'rft0l/)</5<-l"<O</)t0OOt0(/»l/5Of»»<—<LU 

zz'z'z  zzz  zz  z  z  z      z  z 

a.       a       a       a  a.       a  a  a.  a  a  a  a.  a       a  a. 


.-to**    •  p»CP'*5^eop">-4p»o>tpgao>©pgeo«oepoop-pi-*p»pg    • 

»imo    •fOHinr"«ONffi|'i>tm'Ocnfl-4hc«NOOmikOifio    • 
p-      ■-  z  p-  «©  I  -4       i    i    i    i        -<       i         I  m  — z 

I  i    I 


332 


O  to   00      iN«OON*lA«'f(M,100!ON*INOO-   O   »0   m  *}■       •     I 
t     I     1111     I     I      ■     I     I     I      I     I     «     I      I     I     I     I     I     •     I     t     I      I     I     I     I     <u 

o^o    icioooooei-imwMfiifiNiniDinoofnM'i'T*    • 

.*        -j  — •  -J    (    r\j  — 4    |      |      |      I  ro  |  I  O  —i 

III  ** 


H    ! 


"*>   I 


co  i 
l«  I 
I  w  I 


CO  CO 

o    •  co  <0  m 

IPOOCI*M«IO 

p- 

pgOogornooocc-3-P-m 

«r  in 

— i 

~>     •  m  CO 

Pg  z  M  —> 

OJ 

■<o« 
pg 

OJ 

in 

m 

o 

1-4 
—1 

P- 

(M 

rg 

m  pg 
o  pg 

rg 

p- 
ro 

0-OO^0>P--0O 

•h  *  pg 

o>  p- 

>o    <moooo704 

oo 

*  pj 

rn 

<£ 

p- 

^  o  O  o  -^ 

>o  <o  o 

o    •  pg  cp 
oj  z  -> 

CO 

O  <n  as  i". 

CO 

o 

o>  o 

-4 

pg 

-*  CO 

pg  -< 

i—i 

r-C0OO>00Jt0C0-< 
pg                      — i  -4  pi  -< 

CO  m 

4  O  71  ^) 

^^■ 

o  od  <o 

fO 

<r 

to 

00 

to 

p«4 

m  m 

m 

p- 

p-  o  o  o  o 

ro  w*  -4 

m  pg  m  tn  o*  ir\ 

-4   -4           -4   w+ 

P- 

o  >*■  cp 

—4 

N 

to 

o 

-1 
-4 

CP 

to 

CP  ■*» 

■J- 

pg  o  o  o  <o  <c 

pP)   1-4 

-4  m  cp 

— "     OJ    x4 

ao  in 

<t  fO  ^  «*■ 

P- 

O  O  P»  Pg 

CP 

ao 

00 

rsi 

CP  CP  -4- 

•* 

CO 

^  o  o  o  o 

pg  m  cp 

pri  pg 

m* 

-4  U"l  •#  P"l 

-*         p*  Pg 

o 

p* 

-4 

P- 

m 

CP 

m 

o 

*4 
in 

pg 

pg  m 
•»•  -4 

— * 

^  U1 

- 

—4 

m 

cooao^oo^cop* 

-4    -< 

co  m 

O  co  co  in 

>* 

in  -o  p4 

CO 

f\l 

—i 

o 

*o 

— < 

CP 

o> 

*  in  o  pg  m 

cp  cp  m 

CD   <0 

f-i 

cp  m  .»■  ~* 

-4 

OJ 

SP  CM  P- 

m  pg 

•f 

CP 

pg  m 
m  pg 

ao  rn 

pg  -4 

<-> 

m 

pg 

-g  pg 

rPior-o^pgpieprnm 

OJ 

<o 

CP  <->  0"> 

-^ 

m  CP 

co 

rncomo>oom-*rPi 

o  pg  o>  r»  in  pg 

—4    H                        P*    P-» 

04 

«r  co  -* 

w*    —4 

CO 

0> 

\0 

0" 

OJ 

m 
pg 

-^  pg  pg 
rg  -* 

o  co  o  o  --  ~r 
pg 

■#  mt  *o 

-4  pg 

HHIMO>f  It4 

won 

C*  <f 

pj 

—t 

CP 

in 

•^  pg  pi 

• 

m  m  o  m  -- 

m  o  p» 

— 1    4«H 

co  p»  cm  m 

•4    i-l 

rsl  >»•  P- 

i— t 

CM 

p-» 

CP 

ro 

og 

<o  m 

—4 

• 
z 

o  o  o  pg  ro 

•"4   »*  i-« 

-j  pg  r* 

m  <o 

cp  m  m  r» 

T 

o  r-  •»■ 

cr 

to 

o 

p- 

in 

-0 

pg  *o  C> 

♦ 

pg  m  o  p-  pg 

CP  CP  P- 

co  cp 

co  m  ->  cp 

00 
>0 

o  O  m 

OS 

-4 

m 

o 

o 

1— 1 

to 

p- 
p4 

p-  o 
«j  og 

f~* 

• 
z 

ffooon 

PTI   —»  -4 
HM-4 

m  pg 

(T  00  0^  H 

o 

O  CO  <0 

« 

ro 

m 

OJ 

~r 

-o 

^  m 

mt 

1 

o>  m  o  p-  o 

p«  pg  <o 

PO   CO 

o  r-  o  >r 

00 

inirm 

4- 

t-i 

p» 
in 

CO  <o 

m 

1 
z 

O  -4  o  <j  m 

-4                   -4 

0  •*  to 
-<  pg 

CP  gp 

co  «r  o  o 

00 

<»•  ro  •* 

00 

m  m  p-  co 

•4 

O  »H 

m 

ro 

cp  in  o  >o  pg 

o  in  * 

rg 

co  m  •«■  m 

-4 

•o 

icion 
in 

o> 

ro 

p- 

o  -*  <o 
pg  >o  h 

m 

-4 

-4  _4  u  »-  og 

po  pn  co 
-4  pg 

*  * 

r»  r-  <o  p» 

to 

— i  to  *o 

00 

00 

ao 

O 

OJ 

p- 

>»■  <r  pg 

OO 

pg  o  o  o  <r 

co  u  pg 

UJ     I 


-4  pg  -*  Z 


j   H<nir«o 


o  <7>  m  m  m 
o  -4  -4  o  ■*• 


m  p» 
pg 

o  p» 

o  -4 


-4  pg 


O    -40 

pg  cp 


i-i  CP  « 

P-I   —4 


pg  -4 


cp  pg  -o  m 

-^  m  "4 


o  pg  o  a  "*■  pg  m 


p-  t> 

pg  *h 


■4T  >T  ao 

IMKIP 


4}5>*OOD,MMP*ll\OiOHifo 

g,owNN(ro<ta)0)a>rg\tOni-4 


ao  in  r»  m  cp 
m  rg        «-i 


UM 


»^^ja)mpgpgro^4mm*-4>P-*^<oajpgcooPr<CP<D 

>-i  -<—i.-i-4r'irM-4~ <  «  x  " 


ao 

pg 


pg 


t  1 

■£) 

Z    I 

pg 

•  1 

Cp 

LU 

t 

•  ! 

ff> 

Z    1 

r* 

•  1 

m 

UJ    i 

t 

•  1 

o 

Z    1 

PX 

•    i 

o 

LU     | 

t 

•    | 

p- 

z  1 

•4 

1 1 

sO 

LU     1 

• 

• 

* 

X 

—4 

*  1 

in 

v0 

t 

>o 


i 


LP 


ao 

* 
t 

in 


LM 


tu] 


a    I 


oo-4pgpn.*m-4pgrO'*,m'0-Hpgp-i*'^pgpo>*i-'pgpri>^m>oP"0   i 

»»OOOOOH«4rtHrtH(M(MNNpif1((im'r'f*g''I,'»''4"l'l     I 

'--4r\jpgr\jr^r\ir\irvjrgrgo4i>4  0jojpgpgojrsir\ipgpgpgpgpgpgpgpgrg    j 


^  to    I 

-14,      I 

<I  oc    I 


25 


vO 

I 

vO 
vO 


O 

5 


W  f-t  w  w 

iH  pq 

O  W 

H      •>  Q 

»   *      *  5 

Z  H  r^-  CJ 
H  CJ  CT\  Z 

SB*" 


* 

z 


H 


I 

M 

I 

W 
H 


H 
CO 

w 

o 

z 


u 

H 

EC 


z 


o 
o 

M 
10 

& 

& 

CO 

w 

CJ 


CO 

w 

H 

o 


(* 


w 


CO 

w 
1-1 

I 

a 

I 


A 


cj 

M 

I* 


CO 


o 

s 


3 


pa 
o 


H 
O 

Z 


o 
z 

M 

Q 

w 


CO 

w 
u 


CO 

z 


S 

CJ 

z 

M 


§ 

CO 

I 

H 

I 


CO 


CM 


CJ 


CN 


CJ 
Z 

M 
Q 

W 


H 

Z 


CJ 

< 


<\ 


« 


CO 

>i 


z 
o 

M 
CO 
CO 


CJ 


o| 


o 

w 
a 


u 

M 


CO 


S3 

H 
CO 


z 
o 

M 
CO 
CO 

3 

o 


a    9 


to 

w 

CO 


Q|        W| 


26 


Changes  greater  than  10%  in  the  breeding  index  are  il- 
lustrated by  State  (Fig.  5)  and  physiographic  region 
(Fig.  6).  An  increase  in  the  index  was  prevalent 
throughout  the  Unit,  with  the  exception  of  the  Pacific 
Northwest  and  the  Colorado  Plateau  where  the  popula- 
tion remained  the  same  or  decreased. 

Analyses  of  several  factors  associated  with  the  1975 
and  1976  surveys  showed  no  important  differences  be- 
tween years  in  the  temperature  at  the  beginning  of  the 
survey,  or  in  the  extent  of  high  disturbance  along 
routes  (Table  2).  The  mean  survey  date  in  1976  was  2 
days  earlier  than  in  1975. 

1966  to  1976  Long-term  Population  Trends 

The  population  index  for  the  Western  Unit  in  1976 
was  54.1%  above  its  preceding  10-year  mean  of  17.0 
doves  heard  per  route  (Fig.  7).  Linear  regression 
analysis  of  data  from  1966  to  1976  shows  a  stable 
population  trend.  From  1971  to  1976,  however,  a  simi- 
lar analysis  revealed  the  population  to  be  increasing  at 
15.2%  per  year  (Table  3).  Long-term  trends  by  State 
and  physiographic  region  are  shown  in  Figs.  10  and  11. 
Since  1966,  three  States  (37%  of  the  Unit's  land  area) 
have  had  significant  upward  population  trends,  com- 
pared with  one  State,  Utah  (12%  of  the  area),  showing  a 
downward  trend.  Increasing  trends  were  primarily 
limited  to  the  Columbia  Plateaus  (Regions  201,  203) 
and  Mexican  Highlands  (Region  224).  Decreasing 
trends  were  found  in  portions  of  Utah  (Regions  180, 
211)  and  the  Sierra  Nevada  (Region  234). 

Statistical  Significance  of  Data 

1975  to  1976  Population  Changes 

A  significant  (P  <  0.05)  increase  occurred  between 
1975  and  1976  in  the  BDI  of  the  Western  Management 
Unit  (Table  1).  None  of  the  indices  for  the  other  units  or 
their  combined  hunting  States  or  combined  nonhunting 
States  differed  significantly  (P<  0.05)  between  these 
years.  Although  not  designed  to  detect  population 
changes  within  States,  the  survey  showed  significant 
(P  <  0.05)  increases  in  North  Dakota,  California,  Idaho 
and  Washington.  Significant  (P  <  0.05)  decreases  did 
not  occur  in  any  State  between  1975  and  1976. 

A  study  of  physiographic  region  data  within  Manage- 
ment Units  revealed  a  significant  (P<  0.05)  increase 
from  1975  to  1976  in  the  BDI  of  the  Northern  Rocky 
Mountain  Province  (Region  190)  in  the  Western  Unit 
(Fig.  1).  No  other  significant  increases  or  decreases  oc- 
curred throughout  the  Nation. 

The  analyses  of  several  factors  associated  with  the 
call -count  survey  showed  that  the  survey  was  run  in 
cooler  weather  in  1976  than  in  1975  in  the  Eastern 


Unit,  the  combined  hunting  and  combined  nonhunting 
States  of  this  Unit,  and  in  the  combined  hunting  States 
of  the  Central  Unit.  The  survey  was  run  in  warmer 
weather  in  the  combined  nonhunting  States  of  the 
Central  Unit.  It  is  not  known  whether  the  relatively 
large  change  in  the  Eastern  Unit  and  subunits  affected 
the  survey.  In  the  Central  Unit,  the  difference  is  not 
believed  to  be  of  biological  significance  although  the 
change  in  temperature  is  statistically  significant.  The 
1976  survey  was  conducted  earlier  in  the  Central  Unit 
and  its  subunits  and  in  the  Western  Unit.  No  other 
statistically  significant  (P  <  0.05)  differences  occurred 
between  years  for  any  Unit  or  subunit  in  the  analysis  of 
the  ancillary  data. 

1966  to  1976  Long-term  Population  Trends 

Linear  regression  analyses  of  the  1966-76  data 
revealed  significant  (P<0.05)  downward  trends  in 
BDI's  for  the  Eastern  Unit  as  well  as  for  the  combined 
hunting  States  of  the  Unit  (Table  3).  Although  no  sig- 
nificant 1 1  -year  trend  was  determined  for  the  Western 
Unit,  the  data  from  1966  to  1971  were  represented  by  a 
significant  (P  <  0.05)  downward  trend,  and  data  from 
1971  to  1976  by  a  significant  upward  trend. 

Analyses  of  long-term  data  by  State  (Table  3) 
revealed  that  eight  States  representing  16%  of  the  Na- 
tion's land  area  had  significant  (P  <  0.05)  upward 
population  trends  between  1966  and  1976.  Ten  States, 
totaling  21%  of  the  land  area,  had  significant  long-term 
downward  population  trends  (Table  3,  Fig.  10).  From 
1966  to  1976,  13  of  79  physiographic  regions,  constitut- 
ing 13%  of  the  total  land  area,  had  significant 
(P  <  0.05)  upward  trends,  and  14  regions  (16%  of  the 
land  area)  had  significant  downward  trends  (Table  4, 
Fig.  11). 
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our  land  and  water  resources,  protecting  our  fish  and  wildlife,  preserv- 
ing the  environmental  and  cultural  values  of  our  national  parks  and 
historical  places,  and  providing  for  the  enjoyment  of  life  through  out- 
door recreation.  The  Department  assesses  our  energy  and  mineral 
resources  and  works  to  assure  that  their  development  is  in  the  best  in- 
terests of  all  our  people.  The  Department  also  has  a  major  respon- 
sibility for  American  Indian  reservation  communities  and  for  people 
who  live  in  island  territories  under  U.S.  administration. 
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